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City, county and otnto govornMnto aro faead witb tha naad to 
procwra raaota aanalng producta and aarvleoa at aecaptabla riaka and 
coata. To holp local and atata govamnant ovaranw dlffleultlaa 
aaaoclat^ with ranota aanaii^ procurananta Public Tacbnology, Inc* 
CPTI) baa prepared The ?^amote Swalnn Procureiaant Package * Thla 
package has been dealgn^ to provide a methodology uhich officlala can 
uae to apeclfy how remote aenaing can meet their needa, aelect the 
moat appropriate remote aenaing technology or aervice, define tha 
re<iuirmente of that technology or aervicot aolicit and evaluate bide, 
and award and admin later the contract. The development of thia package 
haa been financed by the National Aeronautica and Space Adminiatratlon 
(NASA), Regional Remote Senalng Application • Program. 

The Rraote Senalng Procurement Package conalata of four documenta: 

o Remote Senalna Procurement: An Bxecutive Sunmarv ~ A abort 

brochure written for elected officiala and chief executivea, 
that diacuaaea the benefita of a atructured remote aenatog 
procurement proceaa and deacribea the package organiaation, 
content, and acope. 

o Remote Sena inn Procuremantt A Hanaaeawit Report for State airf 
Local Covemmenta — A aomewhat longer document, written for 
chief executivea and aenior adminiatratora, that preaenta an 
overview of the remote aenaing procurement proceaa and e)q>laina 
how to plan, organlae, ataff, and iaq>lement a remote aenaing 
procurement project. 

o n—ftf s nnalna Procurement! A Technical Ouide for State and 
Local Govemmwta — A atep-by-atep procedural guide to tha 
toola and techniquea of remote aenaing procureaMnt, written for 
adminiatratora, information managera, plranera, and procure* 
moot apeclaliato who will te directly Involved in evaluating 
bide or propooalat negotiating, awarding, and adadlniatering 
a contract; or ev^uating remote aenaing procuramta. 
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Diraetcwfir — A diraet<Mpy of enmt lAO fir— moA «rt— twitiflBt 
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INTRODUCTION 

This Technical Guide provides the tools and tecfaniquaa for pro- 
curing remote sensing products and services. It is written for 
administrators, procurement officials and line agency staff who 
will be directly involved in identifying information needs; def inixkg 
remote sensing project requirements; soliciting and evaluating 
contract responses and negotiating, awarding, and administering 
contracts. The Technical Guide is part of a package of tools designed 
to assist local and state governments. The conq»lete package consists 
of four parts: An Executive Summary, A Ibnagement Report, The 

Technical Guide, and a Remote Sensing Industry Directory. 

POTENTIAL BENEFITS 


The step-by-step process described in this Technical Guide offers 
several potential benefits to state and local governments engaged In 
Remote Sensing Procurements. 

o A more thorough investigation of the problon and alternative 
solutions, enables elected officials, chief executives, and 
senior administrators to better assess staff recommendations; 

o Greater opportunities for Interaction between the chief execu- 
tive's office, user, procuranent agency, and other affected 
agencies enable analysts, technical experts, and other staff or 
line personnel to shape requirements and evaluation criteria 
so that the resulting remote sensing product or service more 
closely conforms to their needs and constraints. 

o Improved requirements and evaluation criteria siiiq>lify the 
selection of a contractor and administration of the contract; 

o Greater understanding of the need, requiremrats, and capabil- 
ities of various flriM, coupled with the Increased contract 
administration efforts, results in the tla»ly acquisition of 
more effective and efficient remote sensing products and 
services for the public's tax dollar; and 
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o InctMted stvaetur* In thn proeu'vtBnnt pmcnna mnblni 
top Mongnmant to bettor ju^ steff performenee* 

SCOPE ASP FOCUS OF TBK GUIDE 

In general terms, rraote smsing Is e method for obtaining end re- 
cording information without coming Into direct ccmtect with the per-^ 
tlcular object or area being Investigated. This Guide wlli focus upon 
remote sensing systems with the widest potmtlel for education by 
local and state jurisdictions. These Include cameras and s«isors 
mounted In aircraft or satellites end operating In the visible, near 
Infrared, thermal Infrared and mlcro«rave portions of the electrtmeg- 
netlc spectrum. Typical remote sensing products covered by this Guide 
include conventional low and high altitude panchromatic, color, and 
color Infrared plmtography, satellite data products Including both 
imagery and digital records, and side looking radar (SLAR) and thermal 
Infrared imagery* Of course all these primary products are subject to 
various processing, enhancement, and analysis methods yielding a variety 
of photographic images, topographic, planimetrlc, and thematic maps, 
computer generated graphic displays, and statistical summaries. 

Remote sensing techniques are widely used by local and state 
governments to gather data for a variety of purposes. These Include 
among others the detection, identification, measurement, and monitor- 
ing of urban land uses, natural resources, geologic features, agri- 
cultural and natural vegetation and environmental quality. Aerial 
photography is the oldest and most connonly used remote sensing 
technique. However, the field has expanded rapidly, with the intro- 
duction of sensors capable of obtaining information in a wide range 


of th« oloctroBigiMtie apoctvuBt Mtolltoa tueh «• lANfiRAT whiAh 
aro solely devoted to the collection of earth reaourcea deta{ and 
conputer aoftward and hardware which can anali^e an Incridihle voluow 
of rewote aenaing data both efficiently and rapidly. Theae latter de- 
velopaMkta have revolutloniied the field of remote aenaing. Figure I 
llluatratea a typical remote aenaing ayatem which Incorporatea theae 
newer techniquea. 

Unfortunately the benefita of theae newer developmMita have not 
been fully utiliaed by state and local governments. There are many 
reasons for this. Local and state officials may simply lack know- 
ledge, training, or experience with the uses and benefits of rapidly 
changing rmote sensing techniques. However, once such knowledge has 
been obtained, other factors nay operate to make the actual procure- 
nent of remote sensing products and services unlikely or difficult. 

Some of these factors are listed below: 

o Management may not have a method for recognising and assessing 
the appropriate role of remotely sensed data in meeting a 
variety of Information needs: 

o Management may have difficulty assessing the value of remotely 
sensed data to operations and decision making; 

o Procurement personnel may be unsure how to develop specif ice- 
tlons for remote sensing procuromnts because each juriadictionk 
requirements are often unique or unusual. 

o It may be difficult to evaluate the trade offs between cost and 
technical considerations especially with the more complex or 
Innovative remote aenaing syatama; 

o The jurisdiction may be forced to solicit responses from 
firms located outside its geographic area in order to obtain 
a sufficient number of bids or proposals; 
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o Coaplax or costly 8ss»to 8s&slag pcocurcsMots osiy rsqalrs tte 
uso of nogot 1st ions on other proeurownt stratogios not 
cossMoly uss4{ 

o Csrsful contract adakiistratlen may ha raguirad to avoid coat 
overruns and delay a; 

o A post-procurement evoluatlon nay be needed to determine the 
actual effect and success to the procurement t 

These potential procuremMit related problems are the focus of this 
Guide. Through a series of tasks and steps the user of this Guide is 
guided through the procurement process. In general a detailed dis- 
cussion of Remote Sensing Technology* applications and Products is 
beyond the scope of this document. Individuals unfamiliar with remote 
sensing may want to supplement this package with other references listed 
throughout the Guide and Appendices. However* a successful procure- 
ment does not require that the personnel Involved acquire extensive 
technical expertise. This Guide will stress that it is more important 
In developing a successful RFP or RTO to accurately and precisely de- 
fine the information requirements and the desired capabilities of the 
remote sensor system rather than specify the technical components in 
great detail. 

ORGANIZATIONAL REQUIRBMENTS 

This Technical Guide presents the procurement process in a project 

management framework. The process recommends the formation of a 
temporary procurement team for the explicit purpose of purchasing a 

remote sensing product or service. The team should consist of one 
or more people with the following perspectives: 
o A broad management perspective 
o A user perspective 
o A purchasing perspective 
o Appropriate technical perspectives. 


Thtt procuremant team nambara, thalr raaponalbilitlM and the 
qualifications ara daacrlbed In tha ace<Hnpanylng aanagaasnt raport aa 
wall aa In Sactlon 1, Tdak II of this Gulda. 

RECOMMENDED STRATEGY 

A raaota sensing procuraaant project should Involva tha ssna six 
phases described In most standard purchasing texts. The dlffararoas 
between purchasing standard and remote sensing Items are in tha signi- 
ficance of the various tasks Involved in each phase, and in tha pro- 
curement strategies and techniques employed In each task. The six 
phases are: 

o Need Identification, 

o Preparinc Specifications and Evaluation Criteria, 
o Bid or Proposal Solicitation, 
o Bid or Proposal Evaluation, 
o Contract Negotiation and Award, and 
o Contract Administration. 

This Technical Guide expands these six phases into a series of 

tasks and steps. Each task repnesents a concern that must be 
addressed if remote sensing procurements are to be successful. This 

does not, however, mean that a procurement team must follow every step 
documented in this Guide for the procurement to succeed. Remote sensing 
procurements vary in size, significance and complexity, and many may not 
warrant the execution of each step all the time. Nevertheless, the 
basic objectives of each task must be recognized and accomplished. 

Toward this end, the Guide describes alternative levels of effort for as 
many of the steps as possible. Figure 2 illustrates the remote sensing 
procurement process in its entirety. 
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Tha first phaM — Naad Idmtificatiim — > anaaraa that tha raqoaa* 
tad product or aarvtea la actually nacaaaary and faaaihla. Tha bud^a:!.. 
gating procaaa, with It a amphaala on tha ability to afford procuraaant 
raquaata» oftan ovarlooka ^aatlona ralatlng to naad, altamatlvas, and 
banaflta. Tha thraa taaka In thla phaaa Involva davaloplng a naad 
atatanant, organising tha procuraaant taan» and conducting a faaalhllity 
study. 

The second phase Preparing Specifications and Bvaluatlim Cri- 
teria — produces a firm, unambiguous statement of the ragulramants 
that the remote sensing product or sarvlea must meat to Miccaasfully 
resolve the stated naad. Vague, uncertain, or uninformative retire- 
ments will usually generate ambiguous bids or proposals and costly, mid- 
stream changes to the contracted scope-of-work. The three tasks In this 
phase Involve developing ccmtractual requlif^n*ts, and establishing 
evaluation criteria. 

The third phase — Bid or Proposal Lollcltatlon — generates 
offers from Interested firms. A sufficient number of offers from 
qualified firms are needed to ensure competition from both price 
and performance perspectives. The two tasks in this phase Involve 
developing the solicitation document and soliciting bids or proposals; 
the solicitation document establishes a procurement strategy and 
includes procedures for handling Inquiries and amandmenis. 

The fourth phase — Bid or Proposal Evaluation — develops an 
award recommendation. This evaluation Is designed to identify tha one 
or more contractors best able to satisfy the requirements of the procure- 
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Mat. Tt» tteM tasks in this pksss involusd inc^srlag ths snwluatsrs* 
acrssnlag ths bids or proposals (l*s., slialfistliii vnsec^tsbls mss 
froB detsUsd coasidsrstlon), and avalntlat tbs (sscsptalds) bids or 
propossls. 

Ths fifth phass — Contract trstociatlim and dsard <— rssults in a 
signed eontrset bstwssn ths jurlsdictlra and ons flm. Mdgotiatlons 
■ay bs nscssssry to clarify or nodlfy pacific aspsets of a proposals, 
to sslsct ons offsror from among ssvsral that havs bssn rsomsndsd, 
or to roach an agraemrat on pries or other business aspects. Bv«i idisn 
negotiations are not required, an agreement; mist still bs translatsd 
Into a contract. The three Casks In this phase involve preparing for 
Che negotlatioae, negotiating an agreement, end awarding the eontrset; 
the preparations involve formulating negotiating objectives, selecting 
and briefing the negotiators, determining relative bargaining positions, 
selecting a time and place, and preparing a meeting agenda. 

The sixth and final phase — Contract Administration — ensures 
that the contract deliverables are of acceptable quality, and that the 
contract Is performed on schedule and without cost overruns. !k>n- 
standard products and services, by their very nature, generate more 
contractural changes and problems than do standard Itos. The 
three tasks in this phase Involve monitoring contract performance, amend- 
ing the contract when neceseary and closlng-out or terminating the 
contract. 
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8BCTI0II I — «BD IPESTmCAnOM 


A proeuromit procMt for roaoto MMfi^ predueto. owvIom or 
oqttipMDt boglM with tho poreoptlon tliot roaoto ooikolng can fill a iiaad 
for inforaatlott. Tho naad ahould ba docuaantad la a Raada Stataaoat 
ahieh daacribaa clia Infotaatlon problaa and propoaod aolvtlm ao that 
tho approprlata daclolon-aakar can dataralaa abathor tha a^^atlena 
aarit furthor conaldaratlon. Tha Naada Stataaont la i^rtaac bacauaa 
thla la tha vahlcla through i^leh tha propoaal la foraally c«rrlad and 
logically proaantad to tha approprlata laval of aanagoaaat, and It rapra- 
aanta a juatlflcatlon for tha work to ba parforaad. If tha Haada Stata- 
aant can aatabllah that thara la a autfflclant aid conpalllng raipilraaant 
for tha data, and that tha Inforaatlon la not currantly avallabla or 
availabla only at grant coat In tlaa, aanpownr, or aonay, than a daclalra- 
aakar can appoint aoneona to atudy tha faaalbUlty of tha raaota amali^ 
procuraaant prior to raachlng a final datamlnatlon ragardlng acipilaltloa. 
Thua, tha procuraaant procaduraa daacrlbad in thla Section «ra daalgnad 
to produca a Naada Stataaant idileh wUlt 

o Infora top aanagaaant about tha Inforaatlon naad In a dataUad 
and apaclflc faahion. 

o Propoaa a poaalbla aolutlon or mga of aolutlona to raaolva 
tha inforaatlon problra. 

o Bnabla top aa n ag aa a n t to daclda If further conaldaratlon la 
uarrantad la tha fora of a faaalbUlty atudy. 
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TASK 1 DgygLOP A «aD8 STATEMEST 


Ttw corrtcc approach for tha davalopnaiit of a Ra^ Stataaaat 
la to claarly dafina tha oaad or problan* ucaalna tte potantial b«ia- 
fita to tha uaara of tha Inforaatioo, aod provlda a Juatifloatioa for 
propoaad ranota aaaaing procurcmt. Tha Raada Stataaaat la baat 
davalopad In aavan atapa: 

1. Daacriba tha Inforaatlon problem or need. 

2. Identify othar organlaatlons with alallar naada. 

3. Define multiple information needa. 

4. Identify potential information aolutiona. 

5. Eatimate costs and benefits. 

6. Develop a work plan. 

7. Report the results. 

Stan 1: Describe the Information Problw 

The first step in preparing a Needs Statement is to claarly 
define the information need or problem and to determine tha importance 
or value of obtaining better information. This at^ Is often ovar^ 
looked, especially when the needs seats obvious. However, ocparloica 
haa shown that initial perceptions are often vague, incomplete, or mis- 
leading. 

The proponent of the procurement should begin describing tha 
informatlMi need by defining tha goals and objectives of ths affected 
program. The proponent shmild then describe the ideal information 
requirwBents which would mable program goals and objectives to be 
met. This will msure that the Needs Statement respmida to a pMltlva 
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MC of roqulroMato rotlior tluui • ooetclvo Mt. Mnct, • lloc «liould 
bo Hnorotod ohlch otfaMrlioo tbo tyim onf oo nt eeo of iafonuitlai ebot 
«ro prooo&tly ovoilablo osd boii^ mod to do tbo prmevilHid work. 

Flaoily» tbo miotlag lafocwotioa o^ tbo idool inforwotlm ro^ro- 
oNAto ohottld bo cop^orod in ordor to highlight tbo dof ieUaeloo thot 
ero prooont to tbo oxiottog doto booo. 

Toblo I-*! ouggooto oovorol choroctoriotico ood ooooetotod 
quostiono thot obould bo coooidorod whm ovaluoti^ toformtion noodo. 
Thooo choroctoriotico hovo boon mq^ioolxod bocomo thoy will bo uooful 
lotor to notching o ronoto oonotog oolution to tbo ^coiv<^ doto 
colloction ond totorprototion problon. 

It to vory Inportont ot tho conclmion of ehto otop to aloo 
aooooo tho Inportanco of rooolvtog tho tofomotion nood by doocribing 
how additional tofomation or Inprovonmto to tbo quality of oxiottog 
information will mako tho progrm noro offoctlvo in achiovtog goato 
and objoctivoa. nio proponont ^lould dotormtoo if oolvtog tho infer- 
nation problon to oaaontial, dooirablo, or w mo o on ttol to nooting 
progrm goalo and objoctivoa. Thto aoaooonont riiould bo opoclfic md 
quantifiod if posalblo. Thua, Stop 1 ohould contain tho following 
idoao: 

1* A doacription of program goalo and objoctivoot 

2. A doacriptior of tho varicma t]rpoo of tofomotion no^od 
to amt program goalo ond objoctivoo (idool tofomation 
roquirononta ) i 

3. A doacription of tofomation which to noodod but not cur- 
rently avaiioblot 

4. An malyoto of tho tofomation nood in toma of tho opocl- 
fic choroctoriotico outlimd in thia atop (ocalo, tinolinoaof 
aroa of covorago* otc.)( 
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TABU 1-1 — XHfOiail.TTON CBABACTBUSnCB 


kcm of CiwycrMt — What araa will tha data eovwf lallita tlia 
data to tha gaographle waa iihara tha lafontttion la to te 
tatharod, l.a., atataulda, coimty lav^. aatxopolltaa, aob- 
■atropolltan. 

Tit Fraaa of Oovaraaa — Bow Cr^mtly ara tha data rc ba col- 
lactadt Ara tha data to ba gathwad cMitli>uottaly (l.a.» air 
quality taltoring) or aaaamially <l.a.» en^ Idwtlflca- 
ticm): Spaelfy tha tit of ytr aod Itgth of tit tha 

data ara gatharad. 

Datall. Scala Baqulrad — What laval of datall la raqulrad of 
tha datat If tha inforttlon la aortUy avallabla In a 
tp fornat, apaclfy tha a^roprlata acala naadad. Bow 
nlnuta and dlatinct mat tlw ^orttlim bat 

Tltllnaaa — Bow aoon la tha Inforttlon avaUahla aftar It haa 
baan gatharad? Inforttlon cm rapidly changing conditiot/ 
altttlona mat ba avallabla intdiat«uy to ba umful. 

Slowar chmglng coi^ltlona aueh aa aoll typa, gaologlc 
forttlona will mt raqulra latdlata availability. 

Opdata rraquancy — Bow fraqumtly mat tha data ba i^datad? 

An aa aaatn t of bow oftan tha Inforttlon mat ba gatharad 
In ordar to accurately rafltt changing condltlona anJ 
tat progranoklng and planning raqniratnta la Inportmt. 

Ballablllty — Bow la^ortant la It that tha data gatharlng 
tthoda produce tha eat ramlta on auccaaalva trlala? 

Accuracy — Bow free from error mat tha data or Inforttlon 
ba? &>w mch error of eoaBltlon or onlaalon cm ba 
tolerated in tha Inforttlon before It eo^pronlat progran- 
ttlc affactlvanat? 
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Wonutt — What display foraats are best suited to thm date? TA» 
foraatlon can be displayed in charts, graphs, tables, aa^, 
and other gra^ic foras. Ifl|ttt fbtaats are aoat dffeetive 
in displaying the various types of iafomtion used your 
agtttcy? 

Interface Beguiteaents Is the Inforaatioa gathered or used by 
your agoocy currently shared or used for other purposes, 
or by other organiaational units. Is it in a fora uhdcb 
can be readily used by other agmcies or inclt^ed in cot^* 
terized data bases each as DIME files (geocoded data bases)? 

Flexibility — Is the naxiaum amount of information extracted 
from current data bases? Can current data bases be mani- 
pulated to provide Information for a variety of uses? 

Sensitivity — Do your information needs require that the data 
be capable of reflecting minute differences? 


Kegulatory Constraints — Are there local, state, or federal 
regulations or mandatory data requirements mhlch influ- 
ence your data collection practices? 





5. The sources of existing information; and 

6. A specific assessment of the significance of the informa- 
tion prtd)l<ufi find the value of better information. 

Step 2t Identify Other Orgfimisatione With Similar Ne«ls 

The value <md likelihood of procuring specific r^iiote sensing 
products will be greatly enhanced if they can be linked to the needs 
of other programs, departments, agencies, or jurisdictions. There 
are many benefits to this approach since multiple uses or users will 
increase the justification for a single procurnnent effort. 

fortunately, remote sensing lends Itself to this type of sharing 
since data for basically unrelated applications can be extracted from 
the same data base. For example, the same imagery could be used for 
obtaining an overview of a region, making base maps, for land use 
planning and mapping, and for monitoring a wide range of environmen- 
tal phenomena. Therefore, every effort should be made to demonstrate 
that cost savings will result from greater coordination between pro- 
grams that share a common data base, that information exchange is more 
likely, or that other users may be willing to cost share all or part 
of the procurement. 

Other organizations with similar information requirements may 
include: 

o Agencies operating within shared geographic areas. 

o Agencies with similar functional or programmatic interests. 

o Organizations that conduct research or have an information 
dissemination function. 




Universities 
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Non-profit Institutes 
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- Federal/State/Local infomuitlon or data collection 
agencies 

o Private Industry 

- Engineering* plaimlng and envlronnmntal consulting firms 

- Banks 

- Utility companies 

Corporations with large land holdings 

Step 3 — Define Multiple Information Needs 

The same precision used In defining the information nc^ of 
the proponent should also be applied to the list of organisations 
Identified in the previous step. These organisations should be con- 
tacted and their information needs systematically described and 
assessed according to the same procedures developed In Step 1. The 
relevant data to be gathered for each agency should Include the same 
information gathered in Step 1. 

o A brief description of program goals and objectives. 

o A description of the various types of Information needed 
to meet program goals and objectives (ideal information 
requirements) . 

o A description of information which is needed but not 
currently available. 

o An analysis of the Information need in terms of the spe- 
cific characteristics discussed in Step 1 (scale, timeli- 
ness* area, etc.) 

o The sources of existing information. 


o A specific assessment of the significance of the Informa- 
tion problem and the value of better informatlcm. 



Th« Individual or Individuals praparing tha Maada Statamant 
ihould than cobplla and analyaa tha raaulta of thaaa contacts with 
othar organlcatlons in ordar to diacovar any coanBonalitlM in tha 
information problaaa* Tha proponmt should also datarmina if thara 
are any exiating data used by othar organiaationa i^ch are available 
and acceptably meat his information nead» ^s obviating tha nacasalty 
of a procuramant. 

Stan A — Idantify Potantial Information Solutims 

The objectives of this step is to Identify a remote smsing 
solution, or range of potantial solutions to the information problem. 
Depending upon the specific nature of the information need, the propo> 
nent may also consider non~remote sensing information sources as poten- 
tial solutions. 

There are four primary sources trtiich should be contacted to 
obtain assistance In identifying a solution: 

o Other jurisdictions. 

o Organizations with remote sensing expertise. 

o Published sources (journals, texts, and conference proceed- 
ings). 

o The Remote Sensing Industry Directory (Included as part of 
this procurement package). 

Table 1-2 contains the names and addresses of government 
fancies and other organizations to contact for information and assis- 
tance. Table 1-3 is a list of journals, manuals, texts, and biblio- 
graphic indices from which useful references can be extracted. These 
sources can be used to assist in identifying and characterizing the 
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TABLB X-2 — SOmCBS Of ttOXB 8IR8X86 BATA AHD/OR 
TBCmiXCAI. ASnSfAIRS 




For X&forafttlOB Oht 

Ocmtact: 

IiOndsat Sotolllto Ottta 

Asolicatioiia Cari:«r8 (for Land- 
Mt teta uae aaalatanca) 


(llortbaaatem, mddla Atlantic, 
and teaat Lalcaa States) 


Dr. Philip Creasy. Bead 
Eaatttn Begional Baaote Sens- 
ing Applications Grater 
HASA/Goddard Space FUght Center 
Gresnbelt. Marylrad 20771 
(301) 982-3658 


(Southern and Midwestern States) 


D. Vayne Bdonehan. Director 
Barth Besources Laboratory 
National Space Technology 
Laboratories 

NSTL Station, Mississippi 39529 
(601) 688-3326 


(Western States) 


Dr. Dale Luab, Chief 
Technology Applications Branch 
NASA/ Anas Research Center 
Mailstop 242-4 

Moffett Field, California 94035 
(415) 965-5900, ext. 5897 


United States Geoaraohlc Survey 


EROS Data Center (EDC) 

U.S. Geographical Survey 
Sioux Falls, South Dakota 57198 
(605) 594-6511 


National Cartographic Infomation 
Center (NCIC) 

U.S. Geological Survey 
507 National Center, Stop 507 
Beaton, Virginia 22092 
1-9 (703) 860-6045 








Table 1-2 (continued) 


Federal (continued) 


Operational Meteorological 
Satellite Data 

National Oceanic & AbMsnhtric 
Administration (NCAA). Satel- 
lite Data Services Branch 
World Heather Building, Room 100 
Washington, D.C. 20213 
(202) 763-8111 

Experimental Satellite Mis- 
sions — Seasat, Beat 
Capacity Mapping Mission 
(BOfM)« Hindis Coastal Zone 
Color Scenner (GSCS) 

User Reouirements & Assistance 
Soace Aimlicatlons Branch 
NASA Office of Soace & Terrestrial 
Aoollcations 
Washington. D.C. 20SA6 
(202) 755-7450 

Aerial Images 

uses EROS Data Center 
(see address above) 


uses National Cartoaraohic 
Information Center 
(see address above) 


Aarlculture Stabilisation & Con- 
servation Service 
Aerial Photography Field Office 
Administrative Services Division 
ASCS-USDA 
2505 Parley's Way 
Salt Lake City, Utah 84109 
(801) 524-5856 


U.S. Forest Service 
Engineering Staff Unit 
Washington, D.C. 20250 

UNIVERSITY, STATE, 

AND PUBLIC INTEREST GROUPS 

Aerial & Satellite Remote 
Sensing 

Universities with remote sensing 
programs (see Appendix A-2) 


State Remote Sensing Coordinators 
(See Appendix A-3 for nwses and 
addresses) 




Table 1-2 (continued) 


Ihilveralty, State, end Public Xnteveet Groups (continued) 

Mntt Jero, Project Hnoeger 
Public TecbaaolOBv. Inc. 

1301 Pennaylvanie Ave. N.W. 
Hnahington D.C. 20004 
(202) 626-2400 

Peeev Hnruood. Director 
Earth Beaourcee Pete Project 
Council of State Planning 
Agenelas 

444 north Capitol Street, fl.W. 
Hadiington, D.C. 20001 
(202) 624-5386 

Paul TesOMC. Senior Project Hanaaer 
Batural Resource Inffomation 
Syeteme 

Haticwaal Conference of State 
Lenislators 

1125 17th Street, Suite 1500 
Denver, Colorado 80202 
(303) 623-6600 

*For additional infomatlon on Federal organlaations see Appendix A-1 
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Hmual of Color Aerial Photography. 1966 
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Tabla 1-3 (continued) 


MnnunlOt Texts, Docunente (continued) 

Minuel of Photonrenhic faternretetlon. 1960 

Mtouel of Beaote S«ielng. 2 Vole., 1975 

For Infometlon on obtelning copies t 

Ameticen Society of Photogrennstry 
105 North Virginle Avenue 
Fells Church, Virginle 22046 
(703) 534-6617 

A Lend Use Cleeslf lest ion Svetea for Pee with Benote Snulng Pete. 
1976, by J. R. Andersen, et. el. (OS® Profeseionel P^per 964). 

uses Netlonel Center 
Reston, Virginle 
Avellable from US^O* 

Remote Sensing Anpllcetlon Guide . 1979 (EP 70-1-1) 

Department of Army Office 
Chief of Engineers 
Washington, D.C. 20314 
(202) 272-0257, 0258 

Available from USi^O*, Stock # 8-N0008-022-00150-6 

A Guide to Obtaining Information from the USGS 1979 (Geologlcel 
Survey Circular 777) 

Branch of Distribution 
U.S. Geologlpal Survey 
1200 South Eads Street 
Arlington, Virginia 22202 
(703) 557-2781 


User Oulde for Acquisition of Bemotelv Sensed Data and Support 
Services (Contract I NA85-25364^ 

Prepared by G.B. for: 

NASA, Goddard Space Flight Center 
Greenbelt, Maryland 20771 


t* 


y 
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Table 1-3 (continued) 


Henuele, Texte* DocuiMnte (continued) 

Berth lUieourcee Satellite Pete Appltentlwie Serieet Ouide to 
Publication. Hodule U-1. Jantierv 1986 

Regional Remote Senelng Af^licetlona Program 
NASA, Office of Space and Terreatrlal Appllcationa 
Waehlngton, D.C. 20546 
(202) 755-7450 


*For copiee of documents available from USGFO contact: 

Superintendent of Documenta 
U.S. Government Printing Office 
Washington, D.C. 20402 
(202) 783-3238 
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vATlottt r«not« ftnaing tcctaiologlM la tana of tliols copobllitiM» 
coots, and svollsblllty. 

Jurisdictlono esa loan a groat doal alraut how to oolvo thoir 
probloBS by oxaalolag tho aetlono tokoa by othor jtiriadietioBO uador 
similar clreumstaneos. Govonnont practitlonoro la aoarby jurisdic- 
tions should bo <ittsstlonod to tho courso of dovoloplag Moods Stato- 
nsmt. Information should also bo sought on What loadtog-s^ juris- 
dictions are doing. This information can bo Obtatood by contactlngt 
o Stats Municipal Leaguos 

o Ststo Dopartoents of Local Govornmsnt or Conmmlty Affairs 
o Stats Managers* Associations 

o State or Begional Innovation Groups 

o National Public Interest Groups 

o National Professional Associations 

There are many private companies and governmant organlsatlona 
Which have expertise In remote sensing. They con provide Information 
on various remote sensing systems and their applications. Many of 
these organisations also provide training programs, technical assis- 
tance and demonstration programs. In addition, some maintain archives 
of existing Imagery or can assist In locating existing imagery to other 
federal and state agencies. 

After contacting the above sourcea, an Information solution 
should be described. This description should SHq>haslse the charac- 
teristics of the R.8. product or service needed to resolve the Infor- 
mation problem. The original list of information requirements des- 
cribed In Steps 1 and 3 (scale, time freme, area of coverage, tlmell- 
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HMB, aceur«cy» fttc.) tbouU b« mamliMd itta by ittn tQ dataralM 
any dlffaranea batwa«i tha propeaad nxA Idaal aelutloa. Oapmdiag 
on tha natura, axtant and conplaxlty of tha infonatim naad, a ppa- 
clfic aoltttion nay ba raccMnandad at thla point or a nix of aolutiona 
to ba axplorad mra fully in a faasiblllty atudy. It rtould ba anti- 
eipatad that thaaa aolutiona could includa data obt^nad throu]^ 
non-ranM>ta aanaing nathoda; exist ii^ laagary obtained ttamigh 
ramota amaing} or tha acquialtion of now laagary* hafar to Appmdix 
B for tha major aourcaa of axiating aerial and .alitallita data. Table 
1-A, which llata tha catagoriaa of ramota a«ialng ayataaa and aarvicaa 
idiich are commonly uaed in appllcatlona of intaraat to local govam- 
manta* can ba uaad aa a guide In formulating altamativa aolutiona. 

It ia not nacesaaiy at this point to make a detailed evaluation 
of tha potential aolutiona. Examine tha Information needs described 
in Steps 1 and 3 and than make a preliminary judgment regarding appro- 
priate remote sensing approaches. A matrix approach such as the one 
illustrated in Table I-S may ba helpful for organising tlwsa prelimi- 
nary assassmants. 

Step 5 — Estimate Costs «id B«iafita 

The coats and benefits associated with acquiring tha desired 
product or services should also ba described. Procurraant. acquisi- 
tion, installation, training, operating, maintmanca, and disposal 
raquiremants should ba considered as costs. Increases in quality, 
quantity, scope, extant, efficiency and effectiveness should be con- 
sidered as benefits. Benefit estimates can be based an existing 
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knowledge of the need end the pi^ipoeed eolntiont plus knowledge, 
gained from discussions with practitioners in other agmcies nd 
jurisdictions and remote smsing experts. Bach cost «id benefit 
should then be plotted over time aod, if possible, repressed in 
dollars. 

Costs associated with some of the more advanced remote sens^ 
ing systems may be difficult to estimate. Further, costs may vary 
widely ' Tsnending on the Information requirements of the user. G«ai-> 
erally, the m. st significant parameters which affect the cost of 
acquiring aerial imagery are — area size, type of terrain, type of 
sensor, size overlap of frames, type of film and film processing. 
Contained in Table are some cost estimates for acquiring s er i al 
and satellite imagery. These are intended as general guidelines 
only and should be supplemented with additional research. 

Step 6 — Prepare A Work Plan 

In addition to the net benefits of a remote sensing product 
or service, decision-makers will need to know the manpower re- 
source requirements involved in the procurement before they 
determine whether the Jurisdiction can, or should, acquire the re- 
mote sensing product or service. This information is best provided 
by a work plan describing the precise scope and estimated cost of the 
procurement effort. 

Accurate tine mad resource estimates are based on a thorough 
understanding of the steps involved In procuring a remote sensing 
product or service, and the Table of Contents to this Technical Guide 


TABLE 1-6 — COST B8TIHATBS FOR ACQOXRIBG ABRIAL 
REMOTE SENSniC BATA AND 
GOMMSRCIAL LANDSAT IMA6BBT PRODUCTS 



Low Altitude 
1:15.000-1:30.000 

High Altitude 
1:70.000-1:130.000 

CONVENTIONAL PHOTOGRAPHY 
(data acquisition) 



Panchromatic 

Color 

Color Infrared 

$1.50-2.50/km2 

$2.50-5.00/km2 

$3.00-5.50/km2 

$1.50-2.00/km2 

$1.50-2.00/km^ 

$1.50-2.00/km2 

THERMAL INFRARED SCANNER 

500m 

1.500m 

(costs include data acquisition 

plus image products) $3. 00-100. 00/km^ 

$ . 50-14. 00/km2 

radar Variable Altitudes 

(costs include data acquisition $10,000-50,000 depending upon project 

plus image products) requirements 

SATELLITE (LANDSAT) IMAGE PRODUCTS 


Annlication Area 

Typical Product(s) 

Processing Cost 

Natural resources 
Geology 

Mineral Isat ion 
Petroleum indications 

False-color/coiq»uter- 
enhanced Landsat images 

$900 - $2,500 

Ground cover 
Agriculture 
Forestry 

Range management 

Classification maps (tab- 
ulations optional) 
(classifltapes are 
available by product) 

$3,300 to $4,500 

Land use maps 
Urban 
Suburb 
Rural 

ClasAlficatlon maps (tab- 
ulations are optional 
and usually needed) 

$3,300 to $10,000 

Water resources and quality 

Enhanced images 

$900 to $4,500 


Classification maps (tab- 
ulations optional and 
usually needed) 

$3,300 to $10,000 

Note: Processing costs vary depending upon size of the image area processed* 

degree of enbancemmit, and sophistication of output products. 


SOUBCB ; Department of Army Office* Chief of Enalneers. 
Aopllcatlona Guide. Washington, D.C., 1979. 
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la a good place to begin. Bo«ranmr» to obtain a ^ovoi^ tmderetand* 
ing of «duit la Involved with each atep, the entire Guide ahould be 
akinned. A budget and a taak achedule ahould then be prepared. Both 
ahould be baaed on the acope of each atep and the nuaber and exper- 
tlae of peraona mpected to work on each atep. 

An eatinate of the tine and reaourcea required to ccoplete a 
feaaibility atudy will depend v^on the con^lexity of the propoaed 
remote aenaing product or aervice and the extent to which alterna- 
tive procurementa will be considered. Procurement officers can pro- 
vide assistance In estimating the time required to develop contract 
specif iclatlona, prepare Requests for Proposals (RFP) or Requests for 
Bids (RFB), and allow for responses, evaluation and negotiation. 
Finally, other jurisdictions with similar procurement experience may 
be able to assist in estimating time and resource requirmnents for 
the Work plan. A final consideration in preparing a Work plan is 
the budget cycle and its effect on the procurement process. 


Step 7 — Report the Results 


The Needs Statement should be In the form of a written document 
and not a verbal report. Choose your vocabulary carefully before you 
begin to write. The Needs Statement should be written with the audience 
priaiarily top management and department administrator a ~ clearly In mind 
It should be kept simple and brief. If you can: 

o Be precise. Avoid vague and inexact usage. Avoid idle 


2 



^ Spell things out * Avoid acronyms and pacullar abbrevia- 
tions. 

o Be clear . Consider Che efficiency of the simple declara- 
tive sentence. 

A suggested outline for a Needs Statement is presented In 
Table 1-7. Remember as Che Needs Statement is prepared, keep copious 
notes concerning sources of information and contacts. These will 
undoubtedly be useful as the procurement process progresses. 


MANAGEMENT APPROVAL POINT #1 

At this point, cop managmnent should make two decisions. The 
first decision is whether the problem and need are so compelling that 
the government should commit Che manpower, time, and money needed to 
conduct a feasibility study. If management approves the recommenda- 
tion to conduct a feasibility study the next decision is whom to 
select to manage the effort. Guidelines for this decision are con- 


tained in the next Task. 


o 


TABLE 1-7 " ODTLXRB FOR A NEEDS STATEMBIIT 





I. 

AN ABSTRACT 


A. 

Nhat Is this dociment? 


B. 

Why was It written? 


C. 

For whom was it written? 


D. 

What does It contain? 

II. 

SUMMARY DESCRIPTIONS OF INFORMATION NEEDS I 


A. 

What type of information Is needed? 


B. 

How will the information be used? 


C. 

What are the characteristics of the needed information? 


D. 

What Is the liqiortance of filling the Information need? 

III. 

DESORPTION OF TBS PROPOSED SOLUTION I 


A. 

What capabilities or characteristics are required to fill 
the information need? 


B. 

What potential solutions are evallable? 
o non-remote sensing sources 
0 remote sensing sources 



oo existing Imagery 
oo imagery to be acquired 

IV. 

RELATED PRACTICAL EXPERIENCE 


A. 

Wliat is the extent of user ^cperlence with the requested pro- 
duct or service? 


B. 

How effective has the product or service been in the past? 


C. 

What have leading-edge and other Jurisdictions done under 
similar circumstances? 


D. 

Bow successful were they? 

V. 

COSTS AMD BENEFITS 


A. 

What results can be expected should the solution be Implemented? 


B. 

What costs and benefits are essoclated with the product or ser- 
vice? 


C. 

Row were these costs end benefits estimated? 


D. 

How will these techniques yield new understandings or more use- 
ful evaluations? 
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VI. WORK PLAN 


A. How long will a feasibility study take and what resources are 
required to perform one? 

B. Assuming that the proposed solution proves to be feasible, how 
long will the rest of the procurement effort take and idiat re- 
sources are required to conflate the procurement? 

C. Attach a task schedule and preliminary budget. 




o 


TASK 2: QBflARIZB A PROCURBffiWT niH 


O 


Ncmstandard products and aaxviees are geanaraliy too tapovtaat 
or too complex to be handled by one Individual. Therefore, it ie m«ee* 
aary to form a teu^orary procurement team with individuals lAo offer 
the necessary range of knowledge, experience, and skills. The pro- 
curement team can be formed in four stepst 

1. Choose a procurement manager. 

2. Identify the required skills. 

3. Obtain the appropriate personnel. 

4. Brief the procurement team. 

Step 1: Choose a Procurement Manager 

The person selected to manage the feasibility study should be 
selected by top management. This person should be expected to have 
a broad, top management perspective and possess an objective, analyt- 
ical mind, good communication skills, and project management experi- 
ence. The procurement manager should also understand the nature of 
the underlying problem, as well as any existing financial or organisa- 
tional constraints, and be capable of understanding the major techni- 
cal aspects of the procurement. 

Where these qualifications can be found in someone from the 
purchasing agency, this individual should be selected as the procure- 
ment manager. The only alternative is to name someone from the chief 
executive's office. This choice should be made only if the chief 
executive lacks confidence in the purchasing agency's ability to 
represent top managemoit's overall perspective. 


O 
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Step 2; Identify the Requlfd Skills 


The procurement inanager will want expertise from a requirements 
specialist, a procurement specialist and one or more technical support 
specialists. All menibers should have good communication skills and 
team-oriented or task force work experience. 

A requirements specialist can be anycme with a thorough under- 
standing of the problem and its solution requirements. This person 
Is the user representative on the Feasibility /procurement team. The 
responsibility of the requirements specialist Is to help study the 
feasibility of the various solution alternatives. Later, this person 
will help transform the often vague conceptions of the problem and 
the remote sensing need Into concise technical requironents, help eva- 
luate the technical aspects of bids or proposals offered by contrac- 
tors at various stages of the procurement process, and monitor the 
performance of the contract. 

A procurement specialist Is a professional purchasing agent or 
some other official whose procurement responsibilities have resulted 
in a sound knowledge of accepted procurement practices and the juris- 
diction's procurement codes. This person Is the representative of the 
purchasing department. In this role, he or she will first be respon- 
sible for helping the team study the feasibility of various solution 
alternatives. Eventually, the procurement specialist will help define 
requirements, and evaluate bids or proposals by providing information 
on new products and services. He or she will develop specifications 
and statements for work required by other departments or jurisdictions, 

I 
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Mcula* thm intmwats, capabUitiM and racorda af pavfanMaea af potan- 
tlal contractara and axaidiia hiatarleal eaat wd priea faetora. la 
ganaral* tha procuranaat apaclaliat will ba tba biipar far tba tani 
and handla all pta-awardad intaraettana batwaan tba ga vwr nnant and 
potantlal contractara. 

Tacbnlcal aupport apaclaliata cmi Ineluda laayara, natotiatora, 
photogramatxlata, cartographara, inaga procaaalng aqolpaant oparatora, 
data procaaalng apaclaliata, Infomatlon apaclaliata, or otbar paraona 
vhosa tachnlcal akllla might ba naadad to aupport tha procuranant mana- 
ger, raqulremaita apaclaliata, and procuramant apaclaliat. In aalaet- 
Ing the technical aupport apaclaliata, tha procinramant manager muat 
avoid predetermining the aolutlon or Inadvertantly narrowing tha range 
of options by tlw selection of people with apeclfic technical blaaes. 

Step 3: Obtain Approprlata Personnel 

The procurement manager should approach top managamant for tha 
authority to make personnel asslgnaanta as soon as he has Identified 
the skills and perspectives needed on the procurement team. In aaak- 
ing this authority. It la extremely helpful to provide top management 
with procurement-related workload and work achedula of each prospec- 
tive team member. Once the authority la received, tba procurement 
manager should negotiate actual personnel assignments and conmitments 
with the appropriate department heads. 

Sometimes, the appropriate personnel are unavailable in-house. 

^ these Instances, the procurement manager must seek permission to 
approach other agencies, local govammenta, nearby academic or research 


inttltutiont, or local buoiaMoao having ralavant axparlmea and 
skilli for aailatanca in tht procuranmt effort. Conaultanta alao 
can ba hired to meat apaclflc naada. 

Step., 4t Brief the Procuraaant Team 

The procurement manager ahould now brief the procurement team 

moibera on what to expect during the feaaiblllty and procurement 

effort. Thla briefing ahould covert 

o The written Needs Statement prepared In Taak 1; 

o The objectlvea and methodology of the ensuing feasibility 
study; 

o The procurement process. Including Che roles and responsi- 
bilities of ea^ team meiid>er; and 

o A preliminary work plan. 

The team manager should then assure the team that every effort will be 
made to resolve conflicts with their regular workloads, and ask for 
suggestions or Improvements In the work plan. 




1-28 


TASK 3i COHPUCT k FK48HILITt STOW 


Ones the need for e renote eenoint product or eervieo hce bMO 
detomined e feeeibillty enelyele ehould be conducted tot 

o Further define the Infometion requlrennite; 

o Bacenine eltemetlve eolutlonet end 

o Select the noet feeeible eltemetlve beeed upcm the tectel- 
cel, precticel, end econonlc feeelbillty of eech eltemetlve. 

The ecope of the feeelbillty etudy should be defined by the 
procurenent neneger beeed on the Needs Stetenent, the coot end coenlt- 
nent of resources sntlclpsted, the Iflq^rtsnee of the results snd the 
uniqueness of the requirements. The product of this study will be 
s fessibUlty snslysis report ehlch documents the dste collection 
problems, reconmsnds s remote sensing solution, snd detsils sn Imple- 
mentstlon plsn snd schedule for the procurenent. 

The fessibillty snslysis should be conducted in eleven steps t 

1. Refine and prioritise the infometion rsqulrements. 

2. Screen the non-remote sensing sltemstives snd requirements. 

3. List the chsrscteristlcs of the remotely obeerveble features. 

4. Screen the remote sensing sltemstives. 

5. Determine the resource requirements. 

6. Bstinste costs. 

7. Determine the practical feasibility. 

8. Conduct a demonstration test projsct (optional). 

9. Determine the best altemative(a) . 

10. Report the results. 

11. Obtain mansgmsnt approval. 
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Stw 1: and Prior iti«« tha Infor—tlwt WMoaixammf 

Tbs first stsp la ths fssslbUltp saslysls is to unifonily dss- 
cribs ths laforastioB rstiuirsasats for sll of ths ossrs sad osss irtiich 
wars aurvsysd durlag ths coapUstioa of ths Mssds Ststsasat. If not 
slrMdy eoaplstsd, ths list of iaforastioa assdo shlch havs bssn dss- 
crib^ sceordiag to ths charsctsrlstles prsssatsd ia 8t^ 1 (Tsbls 
1*2) of ths Hssds Ststsasat should bs syathosissd sad orgsnissd in s 
asimsr which rsvasls ths cornmnnsl itios la ths iaforastloo problsms* 
Nsxt, coMBon or shsrsd iaforastioa assdo should bs rsaksd according 
to s ost of prioritiss . Prloritiss aay bs davslopcd sceordiag to s 
number of criteria Including number of users, user prsfsrsncss, and 
the signlficancs of ths information need to program goals and objec- 
tives. 

Step 2; Screen Kon-Rsmots Ssnsina Altsmstivss 

Limited resources clearly constrain the procurement team's 
ability to conduct feasibility studies. Yet, while sons alternatives 
must be ellninatsd from detailed consideration, the screening must 
be accomplished in a manner that minimises the possibility of prema- 
ture dismissal or careless omission of viable altemetives. Bach 
alternative must also be deecribed in a uniform manner to ensure 
equal consideration. Steps 2 through 4 are designed to guide the 
procurement team through a preliminary sereming of both remote 
sensing and non-remote smsing eltematives. 

During Step 2, the procureswnt team should deecribe and evalu- 
ate all non-r«K»te sensing information sources Which could be used to 
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•olv« th« tnforMClon problM. llon-vtaM>ttt Mthods for gothor- 


( 


lag MW infoiMtlon could Include fldd muaorotlono, field oorvoyt, 
wlndohlold ourvoyo, odnlnlotrotlvo rocordo, onrrogato iaforaoeioa or 
indicotort, oucinatos and prodlctiooi* All of thooo nochode bavo 
•dvontogot well 00 dioadvontogoo Which dopand upon hew tha data 
gathering effort la conducted aa wall aa tha anticipated uaaa of tha 
infomatlon and product. For axn^la, field anuBaratlona nay raqulra 
axtmalva raaourcas In paraonnal, financaa, and tlaa. Tha accuracy 
of field anunarationa nay be negatively affected by inconalatmcy or 
blaa in tha obaarvara. Survaya are aubjact to error a item la^ropar 
sanpla design as wall as surveyor bias. In addition, tha existing fornat 
of adninlstratlva records Is not always adaptable to new uses. Finally, 

( ) data available In administrative records are often subject to problaas 

with their validity and reliability whan applied to new uses. 

Consequently, many of these factors oust be takan into account 
when describing each non-ramote sensing method for gathering new data. 

Each method should be matched to tha information need on a raquiranent 
by requirenwnt basis. Tha procuresMOt team should use tha list of 
infomatlon raquiremanto in Table 1 -) as a guide In making this avalu* 
ation. Tha procuremmt team must Judge Whether tha non-remote sanslng 
data collection adequately meets the information raquiremants. For 
inetanca, would a field survey yield data of sufficient accuracy and 
detail to meet tha information need? Would suck a survey meat raquiranenta 


( 
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fpr tlMllBMa la tha availability of tba data aad wmld It allow for 
auffleiaat fraquaaey la update thalaforwatlmt Kaap la aiad that 
at tbla at^a oaly tha tacbaleal eapabllltlaa of titeaa aatboda ara 
to ba avaluatad. Howavar, coat and otbar raaourea eoaatraiata ara alao 
crucial to tha faaolblllty of a glvan altaraatlva. Tbaaa will ba 
addrasaad in Stays 5, 6, a^ 7 of thla Task. 

At tha coBclualoB of Stop 2 , all altaraativa BOB«raaot« Baaalag 
loforaatloB sourcaa or data gathariof aatboda abould ba uolforaly 
doacrlbad In taraa of their ability to aatiafy or aaat tha Inforaation 
raipiiraaanca daflnad in tha Naada Statanmt. Altamativaa which do not 
aaat any r^lraaanta can ba allalnatad. Tha raaatotog altamativaa 
cm than ba rmkad according to tha following coabteatimi of factorat 

o Tha nwabar of inforaation raquireaerta 
adaquataly not. 

o Tha priority of tha inforaation raquiraaaota. 

o Tha Buabar of diffarant uaaa or uaara which can 
ba aatiafiad by aach altamativa. 

Stap 3> Liat tha Inforaation Saguiraaanta in Taraa of Thalr Saaotalv 
Obaarvabla Faaturaa 

Prior to thia atap» tha inforaation naada have baan daacribad 
and charactariaad according to a liat of inforaation charactariatica. 
Hany tlawa, howavar, inforaation which ia raquirad aay not ba diractly 
obaarvabla or aay not ba viaibla. Tharafora» it ia iaportant to begin 
thinking in taraa of what a raaota aanaor will eaa. 
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The list of infomatlon needs should be exsmined tn order to 
detSTBlse vhat re&ot^y observebie features can be used to aaet the 
Infomatlon need. For example, a Bousing and Conmsnity Development 
Agency may want Information on neighborhood quality. This type of 
information nay be obtained by using surrogate measures such as house 
sizes, lot size, presence of debris, condition and presence of paved 
streets, sidewalks, curbs and gutters, as well as any other appropri- 
ate visible Indicators of nelg)dM>rhood quality. Further, infonaatlon 
on vegetation stress caused by moisture stress, pollution damage, or 
disease infestations which is oftcm invisible to the eye can be de- 
tected with near-infrared imagery due to changes in reflectance. 

Thus, in this case, the variation in near-infrared reflectance would 
serve as the basis for Information on vegetation stre'ss. Finally, an 
energy conservation program nay require information on building heat 
loss. While this information is not directly observable, thermal 
infrared sensors can detect thermal radiation which can be closely 
correlated with relative heat loss. 

At this point, it is liiq>ortant for the procurement team to 
adjust the information requirement list to reflect the remotely ob- 
servable features which will be the object of the data acquisition 
mission. Thus, a need for urban land use information should be care- 
fully described In terms of the specific categories of visible land 
cover information which is required. For exaoq>le, the final product 
may require discrimination between residential, commercial, indus- 
trial, open and other land aa well as transitional areas. Also, the 

identification and Inventory of lakes, reservoirs, roadways, power 
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line rtght-of-nays» tha changing geometry of rivera, ehorelinest and 
off-ehore Islands to naam a few — could be useful results to anttelpate. 
The list of information needs must be converted into a list of observable 
features because it is the observable features which are actually re- 
corded by a remote sensor. These observable features in turn form the 
basis of the image or data interpretation process. The interpretation 
process is based upon a convergence of evidence whereby several factors 
are evaltiated in the process of identifying tlM objects In a scene. 
Several of these factors are listed and described in Table 1-8. The 
ability of a given remote sensing system to deal with these key factors 
determines the amount and quality of information which can be obtained 
from a remote sensing system. 

Step 4; Screen Remote Sensing Alternative s 

In this step, the team should match the various information re- 
quirements with the remote sensing alternatives. Keep in mind that the 
information requirements have now been defined and characterised in terms 
of their remotely observable features. 

To successfully complete this step, the procurement team must 
accomplish the following sub-steps: 

1. Formulate an array of remote sensing system alternatives. 

2. Describe each potential remote sensor system In terms of its 
technical capabilities. 

3. Itotch the technical capabilities of a particular remote 
sensor system or combination of remote sensor techniques to 
the information requirements. 

4. Eliminate alternatives which do not meet requirements and 
evaluate the relative technical capabilities of those which 
do meet the information requirements. 

At the concluaion of sub-step 4, the procurement team will have 

determined the technical feasibility of each remote sensing 
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lABLB 1-8 — m FACTORS HI IMA6B INTBSPRBTATION 


Shape * The ahepe or form of eoma objects la ao dlatlnctiva that their 
Image may be Identified aolely frmi thia critdrlon. Narlnast reaer- 
voira, and agricultural fielda are examplea. 

Siaa * In many caaaa, length, width, height, area, and volume of are 
eaaential to accurate and coaq[>lete Interpretation. 

Tone . Different objecta reflect and emit different amounta end wave 
lengtha of energy. Thaae dlfferencea are recorded aa tonal, color, or 
density variations. 

Shadow . Shadows can help or hinder the Interpreter since they reveal or 
hide some details. 

Pattern. Pattern, or repetition, is characteristic of many man-made ob- 
jects and of some natural features. 

Texture . The visual lapreasions of roughness or smoothness created by 
some Images are often valuable clues In Interpretation. 

Site . The location of objects with respect to terrain features or other 
objects is often helpful. 

Association . Som objects are commonly asaoclated with other objects 
that tend to Indicate or confirm the other. 

Resolution . Resolution always places a practical limit on Intarpreta- 
tlon. Some objects are too small, or otherwise lacking, to form a dis- 
tinct image. 


SOURCE: G. B. Space Division, Application of Barth Resources Technoloay 

Satellite Data to Urban Development and Rsaional Planning . NASA- 
Goddard Space Plight Center, Greenbelt, Maryland, 1974 (tecument 
No. 7450S26S). 
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alteroAtlve under study. Practical and econoaic feasibility will be 
examined in later steps. It la Important that the procurement team 
refer to Step 4 of Task 1 and the Appendix for a Hat of resources to 
consult for assistance in defining the technical capabilities of 
various remote sensing alternatives. 

Sub-Step 1: Formulate Remote Sensing Alternatives 

Remote sensing Involves a wide variety of proven and experi- 
mental tecbndlogles that can be used for obtaining Information about 
objects or phenomena without actual contact with the object or area 
being studied. Thus, remote sensing Includes techniques for locat- 
ing objects with a metal detector, monitoring smoke stack emissions 
with an Infrared radiometer, measuring distances with a laser, detect- 
ing building heat loss from aerial surveys, and obtaining terrain 
imagery or terrestrial reflectivity from aerial or satellite systems 
to name but a few applications. 

The most commonly used systems employ airplanes and earth- 
orbiting satellites In combination with passive photographic and/or 
electro-optical sensors for detecting visible and near reflected ' 
infrared energy, multi-spectral scanners for detecting vlsble and 
thermal Infrared energy and radar for detecting the active micro- 
wave region of the electromagnetic spectrum. 

While there are many ways to categorise the various remote 
sensing systems, each must possess s combination of sensor, platform 
and a record of the data which has been sensed. Table 1- 9 le 
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TABUS 1-9 


SBN80RS» SYSTEM 


1. SENSORS 


Guieras (Photog^C[ihic) 
Hulclspectral Scannera 
Radar (microwave acaimer) 


Wave liMigth 

0.4 urn - 7.S urn 
0.3 urn - 14.0 urn 
1 cm - 3 m 


Radiated Bn< 


Thermal Scanners 
Microwave Radiometer 


l.l urn - 14.0 urn 
100 urn - 3 cm 


PLATFORM 


Aircraft 


Satellite 


Altitude 

15»000 ft. - low 

15»000-30,000 ft. - medium 
30,000-40,000 ft. - high 


<»-40,000 ft. 


- hyper 


PRODyCTS 


Image (photographic) 


Primal 


Black A White 
Color 

Color Infrared 
Black & White Infrared 


Secotidary 

Enhanced & Cor- 
rected Imagery 

Photogrammetrlc 

products 

Interpreted/Thema- 
tic Products 


Digital (numeric) 


Magnetic Tapes 


Digitally Enhanced 
& Corrected Data 
Digital Data Bases 
Interpreted & 
Thematic Products 





Table 1-9 (continued) 


4. ANALYSIS METHODS 


Image 

Unaided 


Optical 

optical mechanical/electnmic 

Digital 

Cioinputer aided 
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intended to help acquaint the procurement team with the moat widely 
used remote sensing system components. Be sure to refer to Step 4 
In the Needs Identification chapter and the Appendix for sources of 
technical information on these con^onents. 

Sub-Step 2; Describe the Technical Canahllltlea of Bach Alternative 
Once the various remote sensing alternatives have been specl- 
fiedy their technical capabilities must be described. Two approaches 
may be taken to describe the technical capabilities: 

o The level of land use categories which can be Identified, 
o The resolution capability of the system. 

In fact, combining both approaches is the most effective way of 
evaluating each alternative. The ability of a remote sensing system 
to produce useful information is not easily described. The factors 
affecting a system's ability to resolve objects and produce useful 
information are complex and highly interrelated. These factors in- 
clude both the technical capabilities of the system and the environ- 
mental complexity of the remotely observed featiures. 

Table 1-10 summarizes the level of land use Information which 
has been obtained from four remote sensing systems. The procurement 
team nay choose to define the technical capabilities of various remote 
sensing alternatives in terms of the level of land use/land cover 
classifications which can be identified. The U.S.G.S. has developed a 
standard land use classification to be used with remote sensor data. 

As Table l-ll Illustrates, this classification scheme progresses from 
the general to the more detailed. Typically, Invel 1 land use 
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I-AO 


TABLE I-ll U.8. G8QL0QXCAL WKm LARD USB AHD 
LAND COVER CLASSIFICATION SYSTEM FOR USB WITH SENSED DATA 



LEVEL I 


LEVEL 11 

1 

Urban or Bollt-up Land 

11 

Realdentlal. 



12 

Connarelal and Servieea. 



13 

Induatrlal. 



14 

Transportation, Conanmlcatlona, 




and Utilities. 



15 

Industrial and Comerclal 




Coaplems 



16 

Mixed Urban or Built-up Land. 



17 

Other Urban or Built-up Land. 

2 

Agricultural Land 

21 

Cropland and Pasture. 



22 

Orchards, Groves, Vineyards, 




Nurseries, and Omaaental 
Horticultural Areas. 



23 

Confined Feeding Gporations. 



24 

Other Agricultural Land. 

3 

Rangeland 

31 

Herbaceous Rangeland. 



32 

Shrub and Brush Rangeland. 



33 

Mixed Rangeland. 

4 

Forest Land 

41 

Deciduous Forest Land. 



42 

Evergreen Forest Land. 



43 

Mixed Forest Land. 

5 

Water 

51 

Streams and Canals. 



52 

Lakes. 



53 

Reservoirs. 



54 

Bays and Estuaries. 

6 

Wetland 

61 

Forested Wetland. 



62 

Nonforested Wetland. 

7 

Barren Land 

71 

Dry Salt Flats. 



72 

Beaches. 



73 

Sandy Areas other than Beaches 



74 

Bare Exposed Rock. 



75 

Strip Mines, Ouartles, and 




Gravel Pits. 



76 

Transitional Areas. 



77 

Mixed Barren Land. 





Table I-ll (continued) 


8 

Timdra 

81 

Shrub and Brush Ttandra. 



82 

Herbaceous Timdre. 



83 

Bara Ground Thndra. 



84 

Hat Tundra. 



85 

Mixed Tundra. 

9 

Perennial Snow or Ice 

91 

Perennial Snowfields. 



92 

Glaciers. 


SOURCE: Anderson, J.R. , et. el., A Land Use end Land Cover Claselficetion 
System for Use with Renote Sensor Data. Geological Survey Profes- 
sional Peper 964 . U.S. Government Printing Office, Washington* 
D.C., 1976. 



Information can ba obtained from Landaat Satalllta data; rnhila pro- 
graaalvaly lower altltudee and l«rt* oealee are required to detect 
more detailed levels of lend nee Information. Bowever* theee rele- 
tlonehlpa are not abaolute. In aoaa caeee Level II and etven Level III 
categorlea have been Interpreted from Landaat data. 

In Edition, the concept of resolution can be used to dlecrl- 
mlnate between the technical capabllltlee of varlooe remote senalag 
syatepw. In general, there are three levela of image diaerlainatlon 
which require Increasing levels of remote sensing resolutions. They 
are: 

o fi<inpi^ n etectiem . Is an object or feature present in 
the Image or not present In the imege? 

o Classification . Is there enough Information in the Image 
to label the object or feature? 

o Analysis . Is there enough Information in the Image to 
discuss the feature or object? 

There Is a scale of the Image data Which is appropriate for 
each of the three levels of discrimination. However, the ultimate 
user of the information must determine the level of image diacrlmlna-’ 
tlon Which is required. Finally, the degree of image discrimination 
and accuracy in both identification and measurement is dependent upon 
the spatial, spectral, radiometric, and temporal resolution velues 
Which can be achieved from a given remote sensing system. 

Following is a brief discussion of ^tial, spectral, radio- 
metric, and tSB^ral resoultlon and the interrletlonship between 
resolution and accuracy in image interpretation and measurement. 

The procureownt teem need not immerse themselves in teehnlcel de- 
tails, but should seek to gala a general uaderetanding of these 
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concepts . Tha 1—of Swalni ; Quid* produced ^ the Axap 

Corp of Bnglaoors (mo 1 ^lo 1- 3 for full citocioii) lo o port^lorly 
helpful reference for e nore detelled explenetlon of these eonoepte 
ee well ee en excellent over-ell source of infomstion on resote sens- 


ing systens. 

Snetlel resolution Is the ainlnni else of two objects or fea- 
tures that s sensor can record as two distinct entltlea. For emera 


systSM, apstlsl resolution la umially expresssd ss ground reeolvsble 
distance (^U>) . In multlspectrsl scanning systenst spatial resolution 
Is defined ss the instantaneous field of view (IFOV). Further, spatial 
resolution and scale are often related end can be detemlned by the 
altitude of the sensor platform, along with sensor parameters such 
ss focal length. Altitude and platform type tend to define remote 
sensing scales ss follows: 


o Conventional serial photography taken at an altitude of 
1,000 to 15,000 feet produces a scale range between 1: 

2000 and 1:30,000. 

o Intermediate altitude imagery, typically flown at an alti- 
tude between 15,000 and 3C,000 feet, produces a scale 
range between 1:30,000 to 1:60,000 end smallw. 

o Hlgh-altltude aerial imagery flown above 30,000 feet pro- 
duces a scale range between 1:60^000 to 1:400,000 and 
smaller. 


o Orbiting satellite imagery produces a scale range between 
1:250,000 and 1:3,000,000. Further, even though the CRD 
or apatlal resolution of objects or phenomena la based on 
many factors, given a scale, certain spatial resolution 
can be expected: 


Scale 


Ground Baaolvable 
Distance CCTP) 


1-.3,000,000 80 a 
1:1,000,000 50 m 
1:250,000 30 m 
1 : 100,000 20 m 
1:50,000 10 m 


i 


C 
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Tibls 1-12 lUnrtratM mm of tho ^otlol roMlMion rofoiro- 
MBto for onvironoMitol ylomlBg oiirv^o oad iadioMoo tbo roMfco 
oonolng lyotoM whloli prevido MltoUo opotiol roMlntloii. 

Spoetrol roMlutioo roforo to tho portion and wldtli of tbo 
oloetroMgiiotie apoctrui otnood, and tbo madbor of cboBnola or baoda 
uaad. Zt la a fonetlofi of an InatruMot’a filn, filtora, or acaonor 
eonotruetloii. 8om apoetral rogloM aro mto ooofnl for CMtain 
appllcatlona than otbora. Fmr inatanco, tho rod/uMr Infrarod apoe- 
tral roglM (LandMt b$aA 6) ean laago eortaln Mnol contraota tbtt 
can bo ttoad to Idontlfy land uao practicoa ancb aa gtoao lovola of 
urbanlaation, and rangaUnd, and foraat vigor. AIm, tbo noar Infra- 
rod ragion (Landaat band 7) can ba uaad for tbo dlacrlnination of 
land/natar boundarlaa. Tablo 1-13 ouHMriaM tbo approprlata vava 
langtha or apoetral roglona raeordad by varloua raaoto oonolng ayatOM. 

Ba d l o n atrlc roMlntioo rofara to tba aanoltlvlty of a aonaor 
to tha apoetral band that It la raeordlng or InMlng* In both photo- 
gcapble and anltlapaetral aeanoM ayatoM radloMtrle roMlntion can 
ba dlacarnad aa gray lovola Ohleh ranga fron black to Ohlta. Tha 
algnali nay rapraaant althar raflactad light In tba vlalbla or naar 
tnfrarad portion of tba apactroa or oalttad onargy in tha thmal 
Infrarod and paaalva nlcrowava part of tba apactna. Thoraforoe tho 
nora gray lavala r^nroaontad, tba blgh«r tbo rMolntlon. POr axaivla, 
aona ayotOM hava apoetral banda 20 nooMtara wlda dlvldad Into 256 
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TABLE 1-13 — GENERAL CHARACTERISTICS OP REMOTE SENSING SYSTEMS 




Table 1-13 (ccmtinued) 
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equal gray acale atepa. Obvloualy, the formar haa greater radiooetrlc 
resolution. In general, then, the greater the radionetrlc resolution, 
the greater the opportunity to discriminate between objects or features 
(holding spatial resolution constant) . 

Tesooral resolution deals with the tine (of day or year) that 
an object or feature must be observed in order to record the needed 
data. This optimum viewing time Is a function of the temporally 
changing conditions of the object or feature. For Instance, the 
spatial, spectral or radlmnetrlc resolution afforded by miltispectral 
scanners, may make them good choices for crop identification. How- 
ever, certain crops such as com and soybeans are too similar spectrally 
to be differentiated during certain stages of the growing season. Thus, 
the usefulness of the data obtained in such a remote sensing operation 
could be crucially affected by the timing of the mission. In addition, 
Information requirements which are ten^rally linked, such as monitor- 
ing changes over time, may necessitate a stayed or repeated remote 
sensing mission. 

Regarding the overall accuracy of the data required. It should 
be decided whether the remote sensing data to be gathered dre to be 
directly comparable with the Information that is currently being 
gathered and therefore of similar accuracy. On the other hand, for 
data not presently coi^illed, the Requirements Specialist will have to 
decide on the accuracy needed. 

Finally, what will actually be possible In extent and accuracy 
of Information will be dependent upon the available sensor /data. As 
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a 8laq>llfied exaiqtle, consider the followlag — if an area containing 
square fields were photographed and the sides of the fields were 
sharply defined, the measurable accuracy of a side of any one of the 
fields would be X - R/5, where X Is the true length of the side (In 
feet) and R Is resolution in feet. If the measurement were repeated 
a large ntmber of times, about two- thirds of the measurements would 
lie within the limits described above. If, as Is typical, that 
errors of measuring length or width have a high positive correlation, 
the range of error for measured area Is approximately: 

(X + R/5)2 - (X - R/5)2, 
which reduces to 
4/5RX. 

If we assume normality of the measure of the area and assume that 
4/5RX covers tne middle two-thirds of the distributions, then the 
stnadard error Is 
2/5RX 

and the coefficient of variation Is 

2/5RX or (2/5) (R/X) 
xT“ 

Therefore, If we were measuring a 40 acre square field with an instru- 
ment that gave 100 feet ( ) resolution, then the coefficient of 

variation would be 

(2/5) (100/1320) - 3X 

The point of this Is that as smaller and smaller fields are 
measured with the same resolution, the error increases. Also, note 
that for a given size field, the coefficient of variation Is propor- 
tional to resolution. This means that as resolution increases (l.e., 
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goes from 100 feet to 10 feet) statistical accuracy is li^rowed. 
However, as resolution Increases, the quantity of data to be analysed 
Increases. Thus, for a given task there Is a balance between the 
benefits of accuracy and the costs of equipment and/or data processing 
that must be considered. 

Multiple Strategies 

Frequently It is necessary or desirable to apply multiple stra- 
tegies to obtain the most useful Information from remote sensing. 
Already discussed earlier In the Guide was the concept of multiple 
users for the data generated from a remote sensing project. Such mul- 
tiple users improve the cost effectiveness of a remote sensing tech- 
nique. Other approaches which Incorporate a multiple set of strategies 
* 

or techniques are: 

o Multispectral discrimination 
o Multidate discrmination 

o Multisensor combination 

o Multistage approaches 

The procurement team should determine if the use of one or more 
of these multiple strategies will significantly enhance the technical 
feasibility of the individual alternatives. If so, the multiple 
strategy concept should be developed as an alternative and evaluated 
according to the same methods used to evaluate the other alternatives 
under consideration. 


’‘Hosepb R. Lints, Jr., David S. Slmonet. Remote Sensing of t he Bnvironment 
(Reading, Massachusetts: Addison Wesley Publishing Company, 1976. pp 111- 
116) 


1-51 


Following Is a discussion of four nultiple strategies to provide 
background for the procurement team unfamiliar with these conc^ts. 

Multispectral discrimination relies on the use of several spe- 
tral bands to resolve individual objects or features of interest. 
Because gross physical objects or phenomena can have unique spectral 
characteristics, sensor systems employing more than one spectral band 
often allow several gross features to be identified according to gen- 
eral spectral reflectance values. Figure 1-1 displays several such 
reflectance curves or spectral signatures. 

Further, with various types of equipmcmt, the bands may be 
added, subtracted , or ratloed; and a specific combination of reflec- 
tance values can be related to particular features. Also, statistical 
ai^ pattern routines can be performed, as well as filtering out un- 
wanted reflectance values, smoothing of the data, and feature ^8^ 
enhancement. Last, since a multispectral sensor system records an 
object's spectral reflectance in several bands simultaneously, the 
combination of the different reflectance values of each band can 
often produce a spectral signature which can be used as a basis for 
Identifying objects of phenomena. 

A multidate or multitanporal strategy utilizes the time vary- 
ing properties of a scene to aid In dlscrmlnation. For example, a 
spectral signature can change in response to changing environmental 
factors such as sun angle, leaf cover, atmospheric conditions and 
changes in the feature of Interest Itself. Thus, careful selection 
of the optimal time for a remote sensing mission will ensure the 

greatest probability of obtaining the desired Information. In 
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Eliason, Eric M. , et. al., "Simulatiag True Color loagea of 
Earth from ERTS Data," Proceedings of the American Society 
of Photogramnetry 41st Annual Meeting, 1975. 


PIGUBE I'l ^ SIGNATURES OR GENERALIZED SPECTRAL 
REFI2CTANCE CURVES (HDLTIBAND PHOTOGRAPHS) 





addition, repeated data collection provldea information on how spectral 
algnaturea of given features change. This accumulation of data aide In 
object identification and makes It possible to detect and monitor 
changes in land use resulting from man*s activities as well as natural 
changes. Landsat, because of Its routine 18 day repeat cycle, lends 
Itself to multidate data collection. 

Multisensor combinations obtain a wide range of data simultane- 
ously. Data from non-imaging sensors, imagery from the visible por- 
tion of the spectrum, and Information from beyond the visible portion 
of the spectrum can be gathered simultaneously and compared. 

The multistage approach can involve either multistage surveys 
or multistage samples. Multistage surveys Involve multiple image 
acquisition missions using different platforms at different altitudes, 
producing various scales and levels of detail. Using this approach, 
the first survey Is usiially accomplished at high altitudes providing 
small scale imagery useful for synoptic views of large areas. From 
this data, specific areas can then be pinpointed for more detailed 
observation at larger scales. The more expensive large scale image 
acquisition Is thus used to obtain detailed information only where 
conditions or Information requirements warrant It. 

In addition, once a small area or unit has been examined and 
Identified with large scale imagery its characteristics can be applied 
throughout the study area. Thus, Interpreters are often able to ex- 
trapolate from a "defined" landscape unit to similar units. 

Multistage sasq>llng techniques are used to obtain quantified 

meastirable data through the use of remotely sensed data obtained at 
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various scslss and levals of detail. The miltlstaga sanpllng approach 
rallea on statistical aethoda and prohabUlty theory to produce reli- 
able quantitative eatlinates of reaotely observed features. Thus, nul- 
tlsaaipllng techniques have been used to obtain reliable eatlnates of 
the quantity, quality, and distribution of resources of vast areas 
from relatively small saoiples. 

Sub-step 3: Match the Technical Capabilities of Bach Ranote Senalna 
Alternative to the Information Bagulrenents 

Next, the procurement team should match the various Information 
requirements Identified earlier with the capabilities and characteris- 
tics of each alternative remote sensing sytem. Each information re- 
quirement should be listed along with the capability of a specific 
remote sensing alternative and assessed on a requirement by require- 
ment basis. Keep In mind that the Information need must be analysed 
In terms of the observable features which are to serve as indicators 
or proxies for the Information which Is needed. Therefore, the pro- 
curement team should compare the resolution (spatial, spectral, tem- 
poral, and radiometric) capabilities of each remote sensing system 
being considered with requirements such as size of the area to be 
covered, the level of detail to be observed, the frequency of obser- 
vations, the accuracy of the data collected, when the data must be 
avAUable, and any other factor, historical or anticipated, that Is 
basic to the collection or definition of the defined Information need. 
At this point, any of the remote sensing systems which do not fulfill 
critical requirements should be eliminated. 
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Sub-Sfp 4t Evaluate the Alternatlv 

Keep In nlnd when evaluetlng the technlcel eepebllltlee of 
various remote sensing systems that once image or data acquisition is 
complete, the data set is fixed and cannot be ocpanded. However, 
certain enhancement techniques ranging from simple photo enlargements 
(which change scale factors proportionately) to sophisticated conqputer 
techniques, such as color composting, digital density slicing, con- 
trast stretching, etc., can be used to enhance the image or data inter- 
pretation process. Thus, the use of these enhancement techniques ex- 
pands the amount of information which can be obtained from the original 
set of data. Consequently, when evaluating the technical capabilities 
of the alternatives the procurement team should not overlook the vari- 
ous enhancement techniques, which are available to aid in the analysis 
of the data obtained from remote sensors. 

Finally, after the procurement team has eliminated the alterna- 
tives which fail to satisfy the information requirements, the remain- 
ing alternatives should be ranked according to the following combina- 
tion of factors: 

o The nxuaber of information requirements adequately met. 

o The priority of the information requirements (for example, 
some information requirements nay be essential, such as 
area or time frame, while others may be only desirable). 

o The number of different uses or users which can be satis- 
fied by each alternative. 

Step 5: Determine Resource Requirements 

The procurement team needs to understand the resources (time, 

shipment, personnel and skills) required to acquire and/or utilise 
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rcBoct smilag iaagwry tn ord«r to ottlMto eootii d«t«niin« ia^act or 
•ffeetlvenofOt and «•••■• govomaonto* nood to roly upon o contractor 
to provide the products or oorvlco. The procoodlng stop hoo produced 
on eseeaement of Che technical feasibility of each sltemative. The 
objective of this step is to define the resource req^irenents asso- 
ciated with each alternative in order to estinste costs or econonlc 
feasibility as well as practical feasibility* 

A given remote sensing project may be very coq»lex. Following 
is a delineation of the major elements In a remote sensing project* 

The resources (time, equipment, personnel, and skills) associated with 
each element should be determined. 

o Remote sensing mission planning 

o Data acquisition 

primary - (imagery) 

ancillary - (ground truth, sensor calibration) 
o Data processing 

reformatting, rectification, editing, scale change, 
enhancement, integration of collated date 

o Data interpretation 
manual approach 
automated or numeric approach 

o Data presentation 

output prodticts, formats, processes 

o Data management, application, and utilisation 

o Data updating 

This list should include all the resources a contractor would 
need to develop and implement or deliver the product or service in 
question, plus ell the resources the government would need to solicit 
and evaluate proposals, conduct negotiations, support the contractor's 
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•fforta, and op«:ata or uaa tha raattltlng product or aarviea. 

It should includa tha various types of labor, aatarlal, aqulpamt, 
facilitias, and other reaourcsa neadad. The proeuranant team should 
dascrlba tha solution altamatlva*s labor raipilroaMnts by skill, 
axparlanea, and capability, and Its aqulpmant and facility raqulrsaanta 
by type, slsa, and location. Tha ttm should than astlauita tha quantity 
and cost of each required resource, adding an allouanca for profit. 

Finally, whan astlnatlng tha resource raqulrcaants for a given 
remote sensing technique the procurement team should not overlook ground 
control data requirements. Ground control data should be acquired 
from the most economical and readily available sources. U.8.G.8. 
topographical maps are one of the most widely used sources. When existing 
sources of data are not adequate field collection will be required. 

However, this Is generally more ejqienslve and time-consuming. 

The type of ground control data needed will vary according to 
the data analysis methods to be used. For exsmple. If spatial charac- 
teristics are to be used as the basis for image interpretation, knowledge 
about the spatial geometry of the features of Interest will be needed. 
Likewise, If automated data analyaia of Landsat Im^ery is to be used, 
then ground control must consist of Imowledge of the spectral reflectance 
characteristics of the features to be identified. Thus, field measurements 
with portable radimeter may be required. Another common type of ground 
control are ground targets which are used to relate positions on the 
ground to positions In an image. Ground targets located with standard 
surveying methods are essential when close precision in locating features 
is desired. Othorwloe, cultural or natural features such as road Inter- 
sections, buildings or stream tributaries should suffice. 
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Vartottt n«tbod« art available to aatteata coata. Batteatoa of 
tfta quant it iaa of accb raquirad raaourca and tba aaaoeiatad coata e«k 
ba obtained by uaing unadjuatad currant datat c<mtraetor aatiaataa, 
aatioataa darivad froa tha axpariancaa of othar Juriadictiona, 
anginaarlng studiaa, atatietical aatiaation, or unifora coat factora. 
Houavar, aach of tbaaa toola haa lliiitationa. Unadjuatad currant data 
ahould ba uaad only for coata that are not ai^actad to ebanga aignifieantly 
in tha future. Contractor aatiaataa ahould not ba niatakan for connit- 
nenta. Information obtained from other Juriadictiona fraquantly naada 
to ba adjuatad to account for changed circumataneaa. Engineering aati- 
nataa — tha uaa of profaaaional axparta to aatinata tha appropriate 
quality and coat of aach product or eervica component — are uaaful in 
eatimating the coata of new producta or aervicaa, but require aubatantial 
time. Statiatical aatimation ia uaeful for altamativea with new and 
perhapa unusual characteriatica where atatiatica or data on paat 
performance exist. Uniform cost factora cm ba used to calculate certain 
types of costs that are uniform throughout a govammmt (e.g., fringe 
bmefite and overhead), as long as they are regularly updated. 

Regardless of Which method is uaad to estimate coats, tha pro* 
curement teen should ka^ the following princplea, especially the last 
two, clearly in mind: 

o For each alternative, analysis should determine 
Which coats are fixed and Which are variable. 

o The cost analysia should focus on those cost 
elemmta likely to be substmtlal and that 
seem likely to vary algniflcmtly among tha 
alternatives being considered. 
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o Tbt Mrgin«l, IncrtMiical, or o44itloiMl 
coito Incurrod for • ipoolflc oltomotlvo, 
not ttio ovorog* costOt oro rolovont. 

o Sunk coots » thooo cooto olroady incurrod, 

oro Irrolovont and otaould not bo conoids^. 

o Cooto should bo conoidarod rogordlooo of 
uhoro thoy oro corriod on tho accounting 
books, tfhot orgmisotionol unit thoy oro 
connoctod with, or whoro tho oMnoy conoo 
froB, olnco cooto oro froquontly homo 
by aoro than ono doportnont, fusing oourco, 
or account. 

o Tho future coot laplicatlona of ooch al- 
tamativa should bo consld«rad. 

o Sons altomativoo will gMoorata rovonuoo, 
other will bo aooociatod with Federal 
Govomaant grants. Thooo rovonuoo, 
vhon bolievod to bo oubstantlal, should bo 
ootiaatod and consldorod aithar as an off- 
set to total costs or as a side benefit. 

o 8oaa altornatlvoo nay affact tha coots of 
other prograaa. Those con bo laportant 
conoidorations, especially for analyses 
considering largo-scale chengoo and should 
bo ootiaatod despite tho coaploxity and 
difficulty of tlM task. 

o If resources are put into one alternative, 
opportunities to use the §mam resources 
elsewhere are foregone. The value of fore- 
gone c^pportunitiee is the opportunity cost 
of putting resources into the soloctod 
altomative. This value is, therefore, 
relevant to alternative selection. 


Step Tt Deteraine Fractlcal Feasibility 

The prectieal feasibility of roaoto sensing procureamto 
should also be evsluated. Tha procur«Mnt taaa should use tho 
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following questions as a guide in assessing the feasibility of each 
alternative: 

o How many agencies, both internal and external to the govern- 
ment mist cooperate *«r participate in order to ensure suc- 
cessful implementation? (The more people and groups re- 
quired to provide approval or support, the more difficult 
inqilmnentatlon is lihely to be.) 

o To what extent does the alternative Involve services that 
are clearly visible to the pudlc? Are there existing 
client groups wluise interest will be affected, particularly 
by a cutback in existing services? (Alternatives that main- 
tain or increase existing levels of services will present 
fewer implementation difficulties than those that recede 
the level of service.) 

o To what extent does the alternative threaten iaportant offi- 
cials by reductions In power, prestige, or privileges? 

(Siich individuals, or course, can be expected to resist 
implementation. ) 

o To what extent are special personnel capabilities required? 
Hill additional training be required? Are needed personnel 
likely to be available and obtainable within the existing 
civil service system? If not, can special provisions be 
made for obtaining such personnel? 

o To what extent does the alternative require changes in the 
routines of government enployees who may be unable or 
unwilling to conform to the alternative's routines? 

o Are sources of funds and their availability fairly cer- 
tain? To what extent does the alternative call for added 
funds in the face of tight revenue constraints? 

o Are there complicated legal questions and, if so, are 
changes such as new legislation required? What is the 
likelihood that these changes would be made? (At the 
very least, this factor will probably Impose delays.) 

o To what extent has public debate galvanlred opinions for 
or against the alternative? 

o To what extent does the alternative require space or 
facilities that may be difficult to obtain? 

o To what extent does the alternative involve significant 
teclmological uncertainties that could Increase costs, 
reduce effectiveness, and delay or even prevent imple- 
mentation? 
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Has a recent crisis generated support for one of tlw 
alternatlvesT (lo^lraMitatlmk probless sdglA be. allevi- 
ated if the problem is clearly recognised by the comnsnity.) 

o How sensitive is the alternative td timing? (Frequently, 
implementation of program alternatives is delayed for 
weeks, months, or sometimes a year or more.) 

Step 8; Conduct a Demonatration Test Project (Optional) 

A demonstration test project or trial period may be warranted. 

The factors to be considered in making this decision are: 

o Cost, time, and amount of resources to be committed, 
o Importance of the results, 

o Visibility of the project. 

o Technical risk (uniqueness and use of innovative techniques) . 
o Technical development . 
o Cost estimates, 
o Organizational Impacts. 

If a demonstration project appears warranted, the procurement 
team should determine what resources are available to assist with the 
demonstration project. Federal sources such as NASA Regional Applica- 
tion Centers and other grant programs should be considered. If the 
application has widespread market potential, industry may be willing 
to share the risks or help apply for the grants. 

Generally, however. It Is not a good idea to require companies 
to perform dmnonstration without payment as a part of the bid require- 
ments. Such a requirement will probably reduce the likelihood of 
contractors responding and Increase costs. 
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Step 9; Defrmlne the Beet Alfniative 

As noted earlier » the purpose of the feasibility study is to 
determine which alternative is best able to meet the jurisdiction's 
needs. To accomplish thls» the analysis of the technical « economic » 
and practical feasibility should be organized so that comparisons nay 
be made among the alternatives studied. The procurement team may 
well discover that more than one technique or process is needed to 
adequately meet the technical requirements. It is not necessary to 
recommend a single technique at this stage. In the next chapter, a 
set of technical specifications stressing performance will be developed. 
The most cost-effective procurement will result when all the techniques 
capable of meeting the specifications are allowed to be bldded or pro- 
posed. 

Once a conclusion has been reached on whlth remote sensing 
techniques or cranbination of techniques is best able to meet the juris- 
diction's information needs, the procurement team should look to see 
if the government has, or can obtain, the resources required to pro- 
duce the item or provide the service themselves. 

A conclusion should be reached on whether it is better to buy 
or produce the required remote sensing product or service. This 
conclusion should be based on the availability of the necessary 
resources within government, the relative cost of both options, and 
other quality, capacity, labor scheduling and cost factors listed In 
the Make or Buy Decision Checklist presented in Table l-l4 . 

Step 10; Report the Results 

The feasibility >tudy, to be effective, must be a written 
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TABLE 1-14 — "MAKE -OR- BUT" CBBCKLIST 


PLACE A 


M^ll 


THE LINE NEXT TO EACH TRUE STATDfENT BELOW 


FACTORS FAVORING: 


•mare" 


•• buy *• 


QUALITY FACTORS 


Government is fully capable of controlling quality. 

m 

Government lacks special quality control equipment or know-how. 

An independent, unbiased review or opinion is needed. 

Fresh approaches, new departures, and innovative thinking are 
available from existing government personnel. 

Fresh approaches, new departures, and innovative thinking are 
needed, but unavailable from existing government personnel. 

Private contractors are unlikely to understand the problem or 
need without a considerable educational effort. 

Private contractors do not provide the appropriate quality of 
work. 

LABOR FACTORS 


Technical and design expertise is available to the government. 

The government lacks special expertise or know-how. 

Present workloads %rlll allow the work to be performed without 
increasing the staff size. 

Present workloads would necessitate increasing the present 
staff size to perform the work, but there is a long-term need 
for additional staff anyway. 

Present workloads would necessitate increasing the present 
staff size to perform the work, and there is to long-term need 
for additional staff. 

The government wants to develop and maintain the necessary 
technical knowledge and experience. 

Newly gained knowledge, skills, and expertise useful in future 
work will remain largely with the persons who perform the work. 
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Table X-IS (continued) 


PLACE A 


II 


THE LIME MEET TO BACH TME 8TATBMBMT BBLOM 


ACTORS PAV0RIM6< 


CAPAaTY FACTORS 

The governacnt can aatlsfy all eqot^nt, facility (i.e.» 
apace) and aaterial needa. 

The governoent lacka apeclal equipaent. facility (l.e., apaee)i 
or oaterlala. 

UnderutlUaed, govenaant-oaned equlpaent or facUltlea can be 
uaed. 

Other long-tera productive uaea exlet for currently unavallabli 
equlpaent or facllltlea. 

SCHEDULING FACTORS 


All Che necesaary reaourcea can be brou^t togetiier at the 
right tinea. 

The govemaent cannot get ell the neceaaery reaourcea together 
at the right tine. 

The govemaent needa full control over the work achedule. 

♦ 

COST FACTORS 

The *'aake*' option coata l<»a than tiie **buy” lotion. 

The "buy” option coata leaa than the **Bake” option. 
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report. This report should Include background aster ial on the progrsa, 
e problem stateaant, a technical description of the proposed solution, 
the solution's potential benefits and estimated costs, a feasibility 
assessment, a description of the alternatives, and an laqilonentatlon 
plan. A more detailed outline Is suggested In Table 1- 15. 

In some cases, top management may also request an oral presoA- 
tatlon. This offers the staff an opportunity to eiiq>haslze important 
points, and offers decision-makers an opportunity to ask questions 
and seek clarification. Oral presentations must be based solely on 
the written report. More guidance on planning, organizing, develop- 
ing, and delivering presentations can be found In the following refer- 
ences: 

o Effective Presentations 

By Howard Bodnett 

West Nyack, N.T.: Parker Publishing Co., 1967. 

o Presenting Technical Ideas: A Guide to Audience Communi- 

cation 

By W. A. Mambert 

New York: John Wiley and Sons, 1968. 
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MANAGEMENT APPROVAL POINT #2 


With the feasibility study complete, top management is now 
ready to approve or reject the procurement request. In reaching this 
decision, top management decision-makers should review the following 
questions: 

o Is the original problem or need still 
a pressing concern? 

o Did the staff recommend the best alternative 
from a political, managerial, technical, 
and cost-benefit perspective? 

o Do the necessary time, manpower, facility, 
and financial resources exist to implement 
the recommendation? 

o Who should be responsible for the procurement 
effort? The current procurement manager? 

( : 
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TABLE I>15 ~ SUGGESTED CONTENTS OF A FEASIBILITY STUDY REPORT 


BACKGROUND 

o Describe the program's goals, objectives, and evalxiatlon 
criteria 

o Describe the purpose, scope, methodology, and participants 
in the feasibility study. 

PROBLEM STATEMENT 

o Describe the information problem or need. 

o Describe Its significance. 

RECOMMENDED SOLUTION 

o Describe the recommended remote sensing technology or combi- 
nation of techniques. 

o Describe how Its performance characteristics match up against 
the initial information requirements. 

o Describe how it Is expected to resolve the problem. 

POTENTIAL BENEFITS 

o Describe the benefits associated with the recommended solu- 
tion (e.g., improved quality. Increased effectiveness, 
increased efficiency ...). 

o Describe the uncertainties associated with these benefits. 

o Describe the recipients of these benefits. 

ESTIMATED COSTS 

o Describe the personnel, time, equipment, facility, and mone- 
tary resources required to Implement the recommended solu- 
tion. 

o Describe the availability of these resources. 

o Describe the organizational, procedural, legal, and other 
practical considerations that must be addressed before the 
recommended solution can be Implemented. 
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Table 1-15 (continued) 


PBASIBILITT A88B8SMEWT 

o Describe the technleel, precticel, end econonic feaaiblllty 
of the reconnended solution* 

ALTBRWATIVBS 

o Describe each eltemetlve that wee considered. 

o Describe their technical, practical, and economic feasibil- 
ities. 

mPLKMENTATION 

o Describe irttat Is required to acquire the proposed product or 
services, including such concerns as finances, tlise, nan- 
power, policies, procedures, facilities, equlpnent, and 
organisation. 

o Pr^are a work plan and schedule (Including target dates and 
personnel requlrenents) for defining the requireaents* solici- 
ting responses, evaluating responses, awarding a contract, 
and fulfilling the contract. 
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sEcnoli II — PBKPABHIO sPBcmcmows 

AMD KVALPATlOii CRITKMA 


Once the Inforoetloii need hee been cleerly eetebliehed end 

the most feasible remote eeneing approach for meeting that need ia 

Identified, the procurement team can begin to define the appropriate 

product or service requirements. These requirements Include technical 

and contractual specifications and other evaluation criteria. By 

developing a firm, unambiguous statement of the requirements suitable 

for guiding potential contractors or government staff towards resolu^ 

tlon of the stated need, the requirements definition phase establishes 

a framework for everything else that occurs in the procurement pro» 

cess. There are three major tasks to be conflated in this phase: 

o Define the full scope and nature of the requirements. 

o Establish contractual strategy and specifications. 

o Develop criteria for objectively evaliietlng bids or pro- 
posals. 

Poorly formulated, inadequate, or inaccurate specifications 
often ca\ise significant negative impacts. If the requirements are 
not clear and precise, the purchased product or service will not ade- 
quately fulfill Its intended use. In addition, costs nay be higher 
than necessary or products which are not needed may be purchased. 
Finally, competition may be reduced or excessive risks may be assigned 
to the contractor thus raising costs to the purchaser. 
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TASK At DBVELOPIHC TBCHMICAL REQUIBBMBMT8 


Tachnlcal requirements are usually formulated as design speci- 
fications, performance specifications, or work statements. Design 
specifications describe precise physical characteristics such as con- 
figuration, measurement, tolerance, material, aesthetics, labor, and 
procedural requirements. Performance specifications describe specific 
results or capabilities such as function, speed, capacity, maintain- 
ability, reliability, safety, productivity, and output requirements. 
Work statements, or statements of work, describe the tasks that must 
be performed by the winning contractor. 

The procurement team may use any or all of these three forms 
of technical requlrementu. However, performance specifications are 
recommended because they encourage innovation, are less likely to be 
unduly restrictive, and force the procurement team to be more atten- 
tive to the need rather than to the design of the necessary item. 

Design specifications are useful because they can easily ensure com- 
patibility with existing systems and because performance specifica- 
tions are often used as an excuse for not stating requirements clearly, 
accurately, or comprehensively. Work statements are useful In profes- 
sional service procurements. 

Technical specifications should describe essential and non- 
essential but desirable requltements. The difference between essen- 
tial and nonessential but desirable requirements Is quite isqiortant. 

A proposal that falls to meet even <me essential requirement is, by 
definition, nonresponslve and unacceptable; yet a proposal that falls 


II-2 


to oMt •ovoral nonoosmtlal rHutroMato eu ■till bo conoldorod 
roaponelvo and acc^>tabl« it if all tba aaaantlal ra^itananta. 

Howavar, tha ovarall accaptablllty of ona propoaal ralativa to othar 
propoaala la oftaa a function of ita raaponaiuanaaa to tha nonaaaan- 
tial but daalrabla requiraaanta. 

Ona of tha prlnary dlfficultiaa in dr/alopint apaciflcationo 
for raaota aanaing procuraBanta ia that thara ara vary faw accaptad 
atandarda. Alao, many appllcatfona and tachniipiaa ara naw and atill 
rapidly developing. In addition, a uaar'a uniqua raqulxananta often 
ttaceaaltata tha aodlflcation of atandard apaeifleationa. If, houavar, 
tha at^a for preparing a detailed Naada Stateaant and thorough Paaai- 
billty Analyala have been followed, than it %rill not be difficult to 
develop technical apeclf Icatlona. 

Each technical apeclf Icat Ion will conalat of three part a: 

(1) a required dealgn characterlatic or performance capability, 

(2) a meaaure or level of quality, and (3) a teat and inapactlon 
procedure. The technical epee Hi cat Iona ahould be developed one 
requirement at a time. Tbla can be aecoapliabed in five stepet 

1. Llat dealgn characterlatlea end performance capabllitlee 
required. 

2. Llat candidate apeclf Icat Iona and their aource. 

3. Review the Intent and effectiveneaa of each apeclf let. tlon. 

4. Draft the technical apeclf Icat Ion. 

5. tetabllah teat and Inapactlon procedures. 

If the jurladlctlon lacka the technical akllla to perform theae Stepa 
It ahould conaider hiring a conaultant to do thla work* 
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Sttp li Li«t D— l«n CharactTlttici and PTfortnct Ca—bUltl— 
toquirtd 

Tlui prc ouraaiMit tMB should csrsfully snalns ths Roods Stats- 
nsnt and Paaslblllty Analysis to uneovar spaciflc tssuas, raqulrsBOiits» 
and problsu that naad to bs addrssssd In tha tachnleal spscifleatlmia. 
For axaiBpla, ths Infomatlon rsqulrraant concsmlng arsa of covarags 
ahould have boon specifically defined in the Reads Statement end Feasi- 
bility Analysis. This issue can now be dealt with by developing a 
series of coverage requirements which specify the project area to be 
examined, and perhaps the flight line path. Tha list of inforouition 
requirements and remote sensing system capabilities defined earlier 
are to be us^ as a guide to ensure that the technical specifications 
are designed in a way which responds to the original problem defini- 
tion. 

Table II-l identifies many of the significant factors which 
should be addressed in the technical specifications for each of sev- 
eral remote sensing system components such as aerial surveys, satel- 
lite surveys and interpretation and analysis systems. 

The subjects listed for specification consideration relate 
to a composite of requirements that have often been found to be essen- 
tial for the satisfactory conq>letlon of various remote sensing procure- 
ments. In general they can either be quantified and therefore meamr- 
ably related to the teclmical precision or ragineering quality of the 
data as 

"Rot more than 10% of any photograph, or 2-1/2% of the entire 

project shall be obscured by cloud or dense cloud shadow." 

or other specifications can be more subjective, affecting interpretation 
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TABLE II-l FACTORS FOR 0QR8IDBRATI0H «HEH PIBPARIR6 TEOmCAL SPEdFlCATIOn 


o 
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Table II-l (continued) Technical/ Interpretation Data/ 

Engineering Analysis Product Other 

Quality Quality Quality 
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d - 7, 


distortion 



Table II-l (continued) Technical/ Interpretation Data/ 

Engineering Analysis Product Other 

Quality Quality Quality 


O 
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*Prlor to %rriting specifications, or. conducting negotiations, the pertinent guidel 
should be reviewed and when necessary, be changed or amended to ensure satisfactii 
any special needs. 


or analysis quality, or the quality of the data product, l.e., 

"All negatives and prints shall be clean, free from chemical 
or other stains, and processed for the maximum resolution and 
the fullest tone scale possible." 

The latter type of specification, while necessary, la much more diffi- 
cult to check and therefore rejection and/or revision should be speci- 
fied to be at the discretion of thO purchaser at no Increase In price. 


Step 2t List Candidate Specifications and Their Sources 

Existing technical specifications written by other jurisdic- 
tions used to meet similar needs can he helpful In developing your 
remote sensing specifications. However, care should be exercised in 
the way these existing technical specifications are used. Generally, 
these specifications cannot be directly transferred from one procure- 
ment to another. 

With these cautionary remarks In mind, the procurement team 


should: 

o Examine the jurisdiction's own files for suitable specifi- 
cations. 

o Solicit help from other jurisdictions identified In the 
Needs Statement as having experience with remote sensing 
procurements. 

o Contact organizations having expertise in remote sensing 
(refer to Table 1-2 and the Appendix for these sources) . 

o Contact the technical representatives (not sales represen- 
tatives) of the remote sensing firms listed In the Remote 
Sensing Directory 

o Examine the model specifications used or developed by 
government agencies and private organizations. 

For examples of model specifications refer to the following 
publications: 
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o USDA Aarlal Photography Specifications 
USDA-AP-300 

Agricultural Staballzation and Conservation Service 

Aerial Photography Field Office 

2222 West 2300 South 

Salt lake City, Utah 84119 

0 Computer Assisted Mapping and Records Activity Systwn 
Manual (CAMRAS) 

"Aerial Photography for Photogrammetrlc Mapping"; 
"Procurement Specification Interactive Graphics System" 
"File Format for Oata Exchange Between Graphic Data 
Bases." 

Utilization and Coordination Council and 
The APWA Research Foundrtlon 
American Public Wor' .ssoclatlon 
1313 East 60th Street 
Chicago, Illinois 60637 

The procurement team may also wish to discuss the Jurisdiction's 
specific functional and performance needs with technical representa- 
tives (not sales representatives) of potential contractors. The pur- 
pose of these talks Is threefold: 

o To gather state-of-the-art Information unobtainable from 
previous procurements; 

o To learn where prevlously-used specifications are too res- 
trictive and how to improve them; and 

o To develop evaluation criteria and a tentative contract 
schedule. 

However, a word of caution Is necessary. In order to avoid lawsuits 
from potential contractors claiming that the specifications were written 
to favor one contractor over others, discussions with potential contrac- 
tors should be limited to technical factors; why they are important, 
and how they should be evaluated. Also, for added protection, detailed 
notes of these discussions should be taken and discussions must not 
focus on particular products or services offered by a particular con- 
tractor. 
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Finally, the practice of laaulng a Request for Proposals based 
on preliminary specifications with the intention of cancelling the 
solicitation once proposals are received should never be used because 
it ?o8ts respondents significant amounts of time and money, and these 
costs are eventually reflected in higher-priced bids or proposals. 

Step 3; Review the Intent and Effectiveness of Each Specification 
The procurement team should carefully organise the assembled 
candidates specifications In a manner highlighting the Intent and 
effect of each requirement, thereby facilitating the selection of 
ess^tlal and nonessential but desirable requirements. One approach. 
Illustrated in Figure II-l is to prepare a separate 5" x 9" card for 
each requirement Included among the candidate specifications. Each 
such card should record the requirement. Identify its source and charac- 
terize it's key feature. After organizing the requirements cards 
according to specific characteristics or capabilities, the procure- 
ment team should compare the intended effect of each requirement with 
the objectives of the procurement (documented in the Needs Statm&ent 
and Feasibility Study Report), and review the effectiveness of each 
requirement. These two comparisons should enable the procurement 
team to distinguish between essential, nonessential but desirable, and 
undesirable requirements by highlighting those that produce desired 
effects. The conclusions — essential, nonessential but ddslrable, 
or undesirable — must then be noted on the corresponding require- 
ments card. 
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Finally, the procurfjaent team ahould analyse theae conelualona 
from an operational and pi:ocurement perapective by addressing the follow- 
ing questions to each essential or nonessential but desirable require- 
ment: 

o Is this requirement really essential, or Is It merely 
desirable (for essential requirement) 7 

o Is this requirement really only desirable, or Is It a truly 
nonessential requirement (for nonessentlal but desirable 
requirement) 7 

o Does this requirement overstate the minimum requirement 
and thereby raise the cost of the resultant product or 
service7 

o Does this requirement understate the minimum requirement 
and thereby invite bids or proposals that will fail to 
resolve the problem7 

Step 4; Draft the Technical Specif icat Iona 

The procurement team should now be ready to draft the technical 
specifications, requirement by requirement. Team members should begin 
by separating the essential and nonessentlal requirements, and dividing 
both groups Into subgroups of specific characteristics or capabilities. 
Next, the team should review the exact language used to describe each 
of the requirements and the relative effectiveness of these require- 
ments. Based upon the language and relative effectiveness, the procure- 
ment team should then formulate a new requirement appropriate for the 
present procurement. Finally, this same process should be repeated for 
every subgroup of essential and nonessentlal but desirable requirements. 

If the procurement team is unable to define a measure capable 
of describing the characteristic or capability embodied in the require- 
ment, then the specification is probably meaningless and should be 
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«vl8ed or eliminated. Fee example, a close examination of the re- 
requlrement "all Items s>) ;i be of first-class workmanship" would dis- 
close that It Is meaningless because, as It Is currently written, the 
requirement provides no measure capable of distinguishing between flrst- 
and second-class workmanship. If, on the other hand, definitive stand- 
ards for workmanship are available, they could be written into the re- 
quirement dlr«:tly. 

The procurement team should keep several principles clearly In 
mind when formulating specifications. First, each characteristic or 
capability mist be measurable, otherwise the specification Is meaning- 
less and It should be revised or eliminated. Secondly, the language 
and format should be clear, concise, and consistent. Third, the 
technical content should be comprehensive yet nonrestrlctlve. Fourth, 

references to "brand name or equivalent" should be avoided. For exanqple, "The 
camera for photography will be Wild FC-8, Zeiss K3(-A15-23 or equivalent." 
Fifth, references to other documents should be minimized. Table II-2 set 
forth these and other principles. 

Step 5; Establish Test and Inspection Procedures 

Test and inspection procedures ar« needed to determine If the 
product or service conforms to the technical specifications when It is 
delivered. They must be established at this point In the procurement 
process In order to provide the procurement team with an opportunity to 
review or eliminate a requirement If there Is no satisfactory way of 
assuring compliance. In general, these tests fall into the following 
categories: 

o Engineering tests for scale, resolution, registration or 
geometric correctness. 

o Visual Inspections of imagery for cloud cover. 
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ORIGINAL PAGE IS 
OF POOR QUALITY 

TABLE II>2 — PRINCIPLES OP SPECIFICATION WRITING 


• The langtttge used should be deer sad siaple. Avoid vagus sad sAbiguoua tsras 
sad Jargon. Use sliq>le seateaces sad alalaiss pnactuacion through careful 
selection of word order. Standard symbols, abbraviationa, sad ralsvant taeh- 
nical terns nay be used to clarify and shorten specif fjeations, but only if 
their meaning has been clearly defined. Include a glossary of technical 
terms. 

o The technical content should be comprehensive* appropriate* and nonrestrictive. 
All essential information should be included* either directly or by reference 
to other documents that are attached or known to be possesed by the potential 
respondents. Every facet of each reqdrenent should be covered by the speci- 
fications; potential respondents should not be expected to guess what it 
required. All support items (e.g. , training* maintenance* etc.)* all docu- 
mentation* all dates* and all numbers of items (e.g.* people* departments* 
equipment* documents* etc.) should be listed. Bach requirement should be 
clearly described as essential* or nonessential bi'l desirable. Requirements 
that unreasonably restrict competition should be avoided. Requirements 
should not be repeated* but if they must be* they should be presented in the 
same format and context throughout the document. 

e References to *'brand name or equivalent*' should be avoided unless the dollar va- 
lue of the required product or service does not justify the coat of preparing a 
proper specification. A "brand name or equivalent" clause should never be used 
when there is only one brand of product that can meet the requiremMit; in this 
case* the specific brand must be named and the procurement team must clearly 
establish why no other product can satisfy the government's need. Turther- 
more* when such a clquse is used* the smnufacturer's naaw and the model nasm* 
type ntimber* and catalog nusber should be provided for all brand-name products 
known to satisfy the requirement* as well as the salient characteristics of 
these products. 

e References to other documents must be carefully made* and only when appro- 
priate. These references should be specifically and clearly applicable to 
the specifications* as with requirements or tests that are adequately 
described elsehwere* and they must be readily available. They should be re- 
duced to the point where the reader need only go to the referenced document(s) 
to find the necessary data* without searching through a trail of references. 

The contents of the specifications should not conflict in any way with the 
provisions of ths referenced documents unless special exceptions to those 
requiresients are desirable and so stipulated* or the applicability of the 
conflicting portion of the referenced document is clearly circumscribed. 
Documents should not be referenced unless the quality or level of detail of 
their contents matches the desired quality or level of detail of the specifi- 
cations; "over-specification" can be wasteful in terms of tine and money. 
Finally* references should be made to an entire document only after all its 
provisions are clearly understood to be required. Portions cf documents 
should be referenced by title, section number* or some other well-defined 
designation, not by paragraph number. 


11-15 



ORIQINAL PAGE 18 
OF POOR QUAUIY 


Table II-2 (cont:touad) 


a Certain worda and phraaaa connonly uaad In apaciflcatlon writing abonld ba 
adopted. Docunanta ahould ba rafarancad ualng tba pbraaaa "confomlng 
to "aa apaclflad In or "In accordance with Raqulraaanta 

pravloualy atatad In the apaclflcatlona ahould ba rafarancad by the phraaa 
”aa apaclflad haraln,” provided that the rafarancad raquiranant la obvloua or 
not difficult to find, or by Identifying the enact location of tba rafarancad 
atataaent (a.g., aa apaclflad in aactlon II. B. a on page 11 of thla BFP). 
Llnltatlona ahould be stated positively (a.g. • "The height ahall ba no 
greater than...”). Finally, the words "ahall,” 'Vrill,” "should,” and "nay” 
have different neanlnga and ahould ba uaad accordingly. "Shall” la used to 
express nandatory requlrenents , ”sh<>uld” and "nay" are used for notmandatory 
requlreaents . "Will” Is used as a declaration of purpose on the part of the 
purchaser, or wherever the simple future tense Is desired. 

e The fonsat and layout of the specification docuaent should be easy to read 
and follow, and It should be consistent throughout the docuaent. Paragrapha 
should have underlined titles accurately reflecting their contents. Figures 
(l.e., pictures or graphs foralng an Integral part of the specification) and 
tables (l.e., displays of data in lines and columns) should be applicable to 
and consistent with the content of their associated paragraph, and they 
should follow or be placed within that paragraph. However, If these are so 
numerous that doing this would be confusing or inconvenient, they may be 
placed at the end of the specifications before any appendixes or Indexes. 
Figures and tables should be uncoapllcsted, and used only when inforaation 
can be presented more clearly In pictorial or tabular fora than In the text. 
The textual references to them, therefore, should be sufficiently detailed to 
indicate their purpose and relevancy. Numbered, dated drawings referenced in 
the text are not figures and should therefore be listed In a separate section 
Instead of physically Incorporated Into the specifications. Figures, tables, 
and drawings should oach be titled and numbered consecutively with arable 
numerals, as In this Technical Guide. 
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o Vlfual Inspsctlon of film, ovorlayo, and papar kwgaa for 
groaa photographic ^llty. 

o Mlcroacoplc Inapactlon of film wid laagaa for photographic 
quality. 

o Dansltomatrlc verification of gray acala range and dlatrl- 
bution. 

o Comparison of remote smalng data with historic Infonwtlon 

o Field (ground truth) verification of Interpretations and 

Identifications of features or phanomma. 

o Use of established ground control points to verify Identi- 
fications and interpretations of features or phenomena. 

o Coioparlson of Interpretive overlays with established base 
maps as guide. 

o Performance tests for software. 

o Engineering tests for hardware. 

Since many of these tests require specialized photograoBMtrlc 
procedures and knowledge, those Jurisdictions without In-house capablll 
Itles will have to resort to third party consulting evaluations. 

In establishing test or Inspection procedures, the procurement 
team should attempt to balance the need for simplicity (to minimize 
measurement costs) against the need for precision. Since the appro- 
priate degree of precision varies with each requirement, the procure- 
ment team should carefully review the purpose and effect of a particu- 
lar requirement before establishing corresponding test or Inspection 
procedures. Ac this point, the team should contact some of the organlz 
scions with experience In developing remote sensing related specifica- 
tions for Information on standard test oi: Inspection procedures. The 
procurement team should then document any desired test or quality con- 
trol procedure, describing: 
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o The purpoi* of tho procoduro. 

o Tho Moouro uood to doflao tho dooign ehonetOrlotlc or 
porf omonco rooult . 

o Tho octuol toot or inopoetlon procoduro. 

o Tho quollficotlono roquirod for poroono conducting tho 
toot or Inopoetlon. 

0 Any opociol oqulpnont or Inotrumonto roquirod to conduct 
tho toot or Inopoetlon. 

o Botiaotod co'«t of tho toot or Inopoetlon procoduro. 

Loot, tho procuronont toon ohould oloo conoldor uolng uorronty 
clouooo oxprooolng that tho blddor unconditionally warranto tho product 
or oorvlco oo bolng froo from dofocto and/or la capablo of bolng uo^ 
to perform tho opoclflod took or requiring o performance 
bond in lieu of (often) time conoumlng and oxponolvo toot end Inopoc* 
tion procoduroo. 


TASK 5t PEVBLOP COMmCTUAL REQUIREMKPTS 


Contractual requirenenta describe the terms and conditions 
tinder which the Jurisdiction will purchase a product or service. They 
differ from technical requirements In their focus on such issues as how, 
when, and in what condition the prdduct or service is to be delivered; 
how much and what kind of contract support is promised by the govern- 
ment; what happens in the event of disputes or failure of the contrac- 
tor to live up to the terms and conditions of the contract; and other 
issues that do not directly affect the product or service. By taking 
the initiative and developing the Jurisdiction's contractual require- 
ments, instead of waiting for the contractor to offer his standard 
contract, the Jurisdiction gains the following benefits: 

o The contractor's responses to the contractual requirements 
provide an early insight Into his position and willingness 
to negotiate. 

o The contractual requirements highlight those areas of a 
remote sensing procurement requiring careful attention 
by management, operations, and technical personnel. 

o The contractual requirements clearly show the government's 
intent In the event of future contractual problems. 

o The contractual requirements alert top management to the 
risks of potential losses the government may be taking. 

The primary responsibility for developing contractual specifi- 
cations rests with the procurement specialist and a lawyer, supported 
by other members of the procurement team. Together, they should com- 
plete the following three steps: 

1. Select an appropriate contract type. 

2. Select the essential contract clauses. 

3. Formulate contractual specifications. 
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Sfp 1; Sal>ct an Approprlaf Contract Typa 

There ere two beslc types of contracts — fixed-price contracts 
and cost-reimbursable contracts — and both types have several varia- 
tions. The appropriate contract type depends upon the amount of risk or 
uncertainty associated with meeting the technical requirements. Fixed- 
price contracts predominate In state and local govenuuents, they should 
be used whenever the risk or iincertalnty is known and manageable. 

The various fixed-price contracts include firm-fixed-price contracts 
and fixed-price contracts with escalation, incentive, or redetermination 
clauses. Cost-reimbursable contracts should be used whenever either 
performance or cost is highly uncertain, as in research and develop- 
ment contracts. Acceptable variations call for reimbursement for all 
costs with provision for a fixed, incentive, or award fee. Two other 
contract types — time and materials contracts and labor hour con- 
tracts — are not usually used in nonstandard procurement efforts. 

Table II-3 describes these major contract types, all of which 
should have a celling price. The procurement team should become fami- 
liar with these options and, after studying the business and technical 
factors influencing contract performance, select the most appropriate 
contract type. 

The selection of an inappropriate contract type is likely to 
reduce the number of eligible respondents. Increase costs, or increase 
the risks that technical specifications will not be met. If a cost- 
reimbursable contract seems warranted, but fixed price is preferred, 
then the procurement team should consider a demonstration-test project 
or phasing of the procurement to reduce risks. Hodif ications to the 
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TABLE II-3 — CONTRACT TYPES 


FIXED PRICE CONTRACTS should be used In procurements where firm specif Icmtlons and 
a definitive statement of work exist. In these InstanceSt risks will be managable 
and the contractor should be willing to assume all, or a large portion, of the risk. 
The contractor's cost management will determine how much profit or loss will result. 

• Firm Fixed Price (FFP) . This type of contract pays a contractor a 
i firm, fixed price upon the delivery or completion of services, re- 

I gardless of the costs involved. The contract price is changed only 

I if the scope of work is changed. All risks are placed on the con- 

; tractor because his management of costs deteniines the amount of 

profit or loss he will attain. Therefore, the contractor has a 
maximum, positive incentive to manage the work efficiently. This 
type of contract is best suited for fixed work scopes with firm 
specifications and set rates of performance because the absence 
i of uncertainty minimizes the likelihood of danger. 

a Fixed Price, with Escalation (FPE) . This type of contract provides 
for the upward and downward revision of the stated contract price 
upon the occurrence of certain contingencies which are specifically 
I defined in the contract. It should be used where prices for certain 

materials or items are highly unstable industrywide, or when they 
seem to be temporarily inflated or subject to future reductions. 

The contractor bears all risks except those associated with uncon- 
trollable price changes for specified items and, therefore, still 
has a maximum positive incentive to manage the work efficiently. 

A ceiling price should be established in all FPE contracts to pro- 
tect the government against unlimited escalation of the contract 
price. In essence, once this ceiling is reached, the contract 
reverts to An FFP contract. 

a Fixed Price Incentive (FPI) . This type of contract provides for 
risk sharing between the contractor and government while still pro- 
viding the contractor with a positive incentive to manage the work 
efficiently. The contract establishes target cost, target profit, 
celling price, and formula that transforms these variables and the 
actual cost into a final price. This formula typically establishes 
the final price as the sum of: (1) the target cost, the target 

, profit, and a percentage of all costs in excess of the target cost; 

or (2) the actual cost, the target profit, and a percentage of the 
difference between actual and target costs, depending upon whether 
the actual cost is more than or less than the target cost. More- 
over, these percentages (or sharing ratios) may also vary according 
to how well cost, delivery, reliability, or other stated objectives 
are met. In order to protect the government, a ceiling price 
(cost plus profit) is also fixed at a certain percent above the tar- 
get price (target cost plus target profit). In essence, the con- 
tractor receives no additional money once the ceiling price is 
reached. 
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Table II-3 (continued) 


ORIGINAL page W 
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This FPI contract is more specifically known as fixed price Incen- 
tlve, fixed target (FPIF). A variation, termed the fixed price 
incentive, succea^lv^ targets (FPIS) contract, establishes an initial 
target cost, initial target profit, ceiling price, a formula end 
time for fixing a firm target profit, and a formula for fixing the 
final price. When the designated time is reached", a firm target 
cost is negotiated and the formula is used to derive a firm target 
profit. Once firm target costs and profits have been established, 
the FPIS contract reverts to an FPIF contract. Thus, once the work 
is completed and the actual cost is known, the second formula is 
used to derive the final contract price. 

e Fixed Price Rede terminable (FPR) . This type of contract provides for 
a different kind of risk sharing. The contract establishes: (1) a 

firm fixed price for an Initial period of contract deliverables or 
performance. (2) one or more times at which the contract price is 
redetermined and, usually (3) a price ceiling. This prospective 
price rede termination is most appropriate where a firm fixed price 
can be negotiated for an initial period, but not for subsequent 
periods of contract performance. A variation, termed retroactive 
price redetermination, should be used only when an FFP contract 
cannot be negotiated and the amount involved is so small or time 
is so short as to preclude any other contract type. While there 
is some incentive for cost control under a prospective price rede- 
termination contract, the.e is little if any incentive under a 
retroactive price redetermlnatlon contract. 

OOST-REIMBURSEMENT CONTRACTS should be used where the risk or the scope of work 
is indefinable, and where valid estimates of the work and its related costs can- 
not be made. The government agrees to reimburse the contractor for all allowable 
costs expended, up to a specified ceiling cost. The government must have a 
standard and a method for validating what is and what is not allowable. In cer- 
tain cases, the government may wish to pay for costs only (R&D contracts with 
nonprofit organizations), or share the costs with the contractor according to 
some negotiated formula. Cos t-Flus-a- Percentage of Cost (CPPC) contracts, in 
which the fee is determined as a percentage of dollars spent, are at best in- 
advisable. and frequently illegal. 

s Cost-Plus-Fixed Fee (CPFF) . This type of contract pays the con- 
tractor all allowable costs plus a fixed fee, limited only by the 
ceiling price. Because the fee does not vary in relation to the 
contractor's ability to control costs, there is little incentive 
for the contractor to control costs; nearly all the risk is home 
by the government. The fee is changed only if the scope of work 
is changed and/or the contract is terminated prior to its comple- 
tion. Use of this contract type should therefore be limited to 
research and development work and other Instances where the level 
of effort cannot be equated to an incentive base. 
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TABLE II-3 (continued) 


• Coat-Pl»M-Incentlvc~Fee (CPIF) . This type of contract is stBllar 
to the FPI contract because It offers the contractor a higher fee* 
baaed upon a proportional sharing foreula. when he achieves lover 
costs or higher performance than initially estimated; and a lover 
fee if the costa are exceeded or if performance ^ils to reach 
target levels. The major difference ia that a maximum fee and a 
minimum f«e are also set for the CPIF contract, thereby limiting 
the contractor's management Incentive. Also, unlike the FPI con- 
tract, the minimum fee defines the least amount that the contrac- 
tor can receive regardless of his cost expenditures, provided 
that the cost celling Is not exceeded without the buyer's prior 
permission. This contract type Is most suitable for development 
and test procurements where cost estimates may not be dependable. 

e Cost-Plus-Award-Fee (CPAF) . This type of contract also provides 
the contractor with some Incentive to control costs or to meet 
other specified performance objectives. Unlike the CPIF contract, 
however, finite measurements of performance are unnecessary. In- 
stead, the contract establishes a two-part fee: (1) a fixed fee 

that does not vary with performance, and (2) an award fee that Is 
periodically granted during performance of the contract to reward 
exc^illence In contract performance In such areas as quality, time- 
liness, Ingenuity, and cost control. The award fee, which may be 
earned in whole or In part. Is based on a unilateral subjective 
evaluation of the contractor's performance by the government, using 
criteria set forth In the contract. This type of contract is used 
primarily for research, development, testing, and management of 
government Installations where a cost-relnd>ur8ement contract type 
is necessary but where target costs and fee adjustment formulas 
cannot be accurately determined. 

SPECIAL CONTRACT TYPES. A third group of contract types are neither fixed-price 
nor cost-reimbursable contracts. Moreover, they usually are not applicable to 
nonstandard procurements . 

e Time and Materials Contract . This type of contract provides pay- 
ment for supplies and services based upon the actual cost of the 
materials and the number of direct labor hours required for pcr- 
fonuance. The contract sets forth hourly labor rates (e.g., 

$12.50 per hour). Including profit and overhead for various 
classes of labor; a maximum allowable cost for materials. Includ- 
ing all handling costs; and a celling price. This contract type 
Is most useful for procuring repair and maintenance services. 
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Table II-3 (continued) 




• Labor Hour Contract * Thla type of contract la a variation of the 
tlse and aaterlala contract, differing only In that It doea not 
provide payment for aaterlala. It la moat uaeful for any peraonal 
aervlcea contract (l.e., design, drafting, engineering, etc.); 
but, again, a ceiling price and aone method of cmtrol over the 
quality of the work and the peraerverance of the contractor are 
necessary. 
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technical specif lent Iona may also offer opportunities to reduce risks. 

Fixed-price contracts are most appropriate when the risks asso- 
ciated with a remote sensing project are limited. Aerial photo surveys, 
mapping and manual photo interpretation with few unique requirements 
are often appropriate for fixed-price contracts. In general, applica- 
tions for which there is a great deal of experience, and products with 
catalogue prices, routine labor requirements, and few potential contin- 
gencies or problems also fall into this class. However, many other 
remote sensing procurements involving innovative techniques, new appli- 
cations, large amounts of personnel or computer time, and hardware or 
software modifications may require cost-reimbursable contracts. 

Step 2; Select the Essential Contract Clauses 

Like technical requirements, contractual requirements should be 
developed one clause at a time. While most Jurisdictions generally 
have one or more standard contracts or contract '’boilerplate*' that they 
use in most procurements, the procurement team should avoid using these 
contract terms and conditions without first examining the need for each 
clause. The procurement team should also review other contracts used 
by the jurisdiction on previous occasions, contracts used by other 
jurisdictions to purchase or lease similar products or services, and 
ocher documents on contract terms and conditions in order to identify 
contract clauses that may be relevant to the current procurement. 
However, team monbers should keep in mind that each nonessential 
clause included in the final contract will probably Increase the cost 
of the procurement. 
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The procurement team should look to the purchasing department 
for copies of contracts used in past procurements. Copies of contracts 
used by other Jurisdictions should be available directly from those 
juried let ious' purchasing departments, or Indirectly from such organisa- 
tions as the National Institute of Government Purchasing, Inc. and the 
National Association of State Purchasing Officials. The following two 
documents also provide additional general information on contract 
clauses: 

o Data Processing Contracts: Structure. Contents, and Nego- 

tiation , by Dick H. Brandon and Sidney Segelstein, Esq. 

(New York: Van Nostrand Relnhold Co., 1976). 

o "Terms and Conditions Applicable to Contracts with Outside 
Consultants," by Norman P. Yarosh (Minneapolis: Office of 

the City Coordinator, 1977). 

Table II-4, Contractual Provisions Checklist, draws heavily from these 
two documents. 

In reviewing specific contract terms and conditions, the procure- 
ment team should examine both their purpose and effectiveness. Some 
clauses will be mandated by law or regulation, some will be required 
to implement government policies, some will be necessary to protect 
the government's interests, and some will be unnecessary. All unneces- 
sary clauses must be eliminated from further consideration, even if 
they are part of standard government contracts. 

Step 3: Formulate Contractual Specifications 

The procurement team is now ready to establish its position on 
each selected clause. This can be done by either writing the clause 
exactly as the procurement team would like it to appear in the final 
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TABLE 11-4 — CONTRACTUAL PROVISIONS CHECKLIST 


Daflnltlon of Twns — To apocify tha preciae Maning of tachnlcal and 
othar apeclal terms usad in tha contract. 

Scona of Work --To dallnaata tha rola of tha contractor and specify 
the products and/or servlcas to ba provided* 

Statanant of Work — To dascribe* In detail, tha tasks and steps that 
tha contractor must accomplish, and the specific dellvarables due at 
each stage. 

System Performance — To define, from the user's perspective, the types 
of functions that the aggregate of all hardware and software must meet, 
and the constraints within which the system must operate. 

Tern of Performance — To specify the starting date and duration of the 
contract (i.e., when work should be started and completed), and any pro- 
visions for automatically extending the contractual period. 

Assianment of Kev Personnel — To ensure that particular members of a 
extractor's staff cxduct specific portions of the contractual work 
effort. 

Technical Direction — To authorise a government technical representa- 
tive to give directim to the extractor's work effort, and to specify 
xy limitation on this authority. 

Contract Administratix — To designate respxsibllity for supervising 
the performance of the contractor, and for sxding and receiving offi- 
cial communications betwex the governmxt xd contractor, via a ex- 
tract administrator. 

Official Notice — To state explicitly what constitutes official notice 
from one party to the other. 

Status Reports — To require formal irritten status reports from the 
contractor, and to specify the content of thxe reports. 

Delivery — To describe the delivery schedule for all project 
deliverables. 

Location of Work — To explicitly state whether die extractor must 
provide personnel at the government's offices on a full-time or in- 
termittent bxis. 

Performance Guarantees — To dxcrlbe a mechxim for mexuring reli- 
ability which will ensure that equipment will meet the necessary stx- 
dards without excessive interruption for maintenance xd repair, and 
to provide the user with the right to have equipmxt replaced when it 
cxsistently fails to meet thxe reliability standards. 
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Table II-4 (continued) 


Acceptance Tests — To describe the test procedures and perfonnance cri> 
teria that are to be used to detetalne the acceptability of ell project 
deliverables. 

Recielon During Warranty Period.— To nrovide a means for terminatinR 
the contract, returning products, and receiving a refund whenever e 
product fails to meet functional specifications during the warranty 
period and is not, or cannot be, repaired. 

W arranty of Used Equipment — To describe and guarantee the condition of 
all used equipment that is provided the government. 

Price — To describe any price adjustment formulas or procedures, and 
to define all allowable costs. 

Invoices and Payment — To specify the method of paying the contractor. 
Provision tor prepayment of a deferred price whenever it is to the govern- 
ment's advantage to do so is highly recmmnended. 

Audit and Records — To provide for the maintenance and governmental ex- 
amination of the contractor's cost records, and for their preservation 
for a period of time after completion or termination of the contract. 

Work Hours — To resolve matters pertaining to working hours and holi- 
^ays for contractor personnel working in the government's offices. 

Notice Regarding Delays — To require notification whenever the contrac- 
tor encounters or anticipates difficulties in meeting performance or 
delivery commitments. 

Termination — To specify the circumstances under which the contract 
may be terminated, and the procedure for termination. Provision for 
unilateral termination by the government, at any stage of the contract, 
is highly recommended. 

Disputes — To specify the procedure to be followed by the contractor 
and government in resolving any disputes that might arise under the 
terms and conditlo'.is of the contract. Provision for arbitration is 
highly recommended. 

Excusable Failures — To specify the circumstances under which the con- 
tractor will not be held liable for performance failures. 

Penalties, Liquidated Damages — To emphasize the importance of specific 
performance or delivery requirements by imposing financial penalties on 
the contractor for a failure to meet these requirements. The penalties 
would be proportional to the extent of the delays or performance failures. 


11-28 



Table It-4 (conttouad) 


toDlovmant Diaelaiaar — To avoid the obllgatlona and liabllltiaa of an 
amplovar to the contractor* a personnel by adding a dlaclataer to the 
coctraet that declares the contractor to be an Independent contractor, 
not a govemnent ei^loyee. 


PubUcatlona. Patenta. Coovriahte — To define ownership, control, and 
use cf all publications and other proprietary products dcreloped or used 
under the contract. 





contract, or by defining the object Ive(e) to be served by the cleuse. 

As e general rule, it is desirable to use the actual words contmplated. 
All worUs with special neanings should be underlined in the text and 
defined In a separate section of the contract document. 

The procurement team should be guided by this effort by the 
specific terminology used in previous contracts; by Brandon and Segel- 
stein's Data Processing Contracts; Structure. Contents, and NsRotia- 
tions ; and by Yarosh's "Terms and Conditions ^plicable to Contracts 
with Outside Consultants" (the full citations appear above). CAUTION — 
the examples provided in both of these references are not intend«l, and 
should not be used, as substitutes for actual legal assistance In draw- 
ing up contracts. 

Once specifications are formulated for each essential contrac- 
tual requirement,, they must be reviewed by the jurisdiction's legal 
counsel . 




A 


o 
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TASK 6t B8TABLI8H BVALOATION CRITBHU 


Bvaluatlon factor • aro attributaa of a bid or proposaXt or of 
its offaror» that influanca the oalaction of ona bid or propoaal ovar 
anothar. Evaluation crltarla ara tha apaeiflc atandarda or naaauraa 
uaad to aaka this salaction. 

Evaluation crltarla sarva four prlaary functions. First, thay 
define the nlnlnua qualifications that potential contractors nuat asst 
If they wish to be considered for the contract award. Second, thay 
measure the degree to which bids or proposals satisfy tha technical 
and contractual specifications. Third, thay define other technical, 
manager is 1, business, and cost considerations that influence tha 
eventual contract award decision. Fourth, thay help potential con- 
tractor prepare more responsive bids or proposals. 

The entire procurement team should participate In establishing 
evaluation criteria. The task Involves four steps: 

1. Establish the screening criteria. 

2. Define other technical, managerial, and business criteria. 

3. Define the cost criterion. 

A. Establish priorities among these evaluation criteria. 

The procurement team may also wish to develop a detailed evalua- 
tion plan at this tlxte. This plan — Including evaluation and weight- 
ing techniques, and the corrasp^mdlng forms and Instructions — oust 
be developed before any bids or proposals are opened. Nevertheless, 
this task Is limited to establishing ths evaluation criteria; for 
guidance on how to develop appropriate evaluation forms, refer to Task 


9 in Section IV. 
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8fp 1> B«t«bll»h th» Scr— niim Crltwla 


8cro«ning crit«rl« mvm uMd to olifflliiat* unquallflod coatractora 
aad unaecaptabla blda or propoaala from datallad conaldaratlon. Thla 
acraanlng procaaa halpa to alAlnlia tha amount of tlma ud of fort apmit 
on avaluating blda or propoaala. No acraanlng procaaa la parfact, 
bowavar» and tha aavlnga In avaluatlon coata attrlbutabla to a acraan- 
lng procaaa can be aaally loat to higher prlcaa, reduced affactlvanaaot 
or delayed acqulaltlon If tha beat bid or propoaala la Inadvartmtly 
alimlnatad from datallad conaldaratlon. 

Tha procurement team muar., therefore, limit tha acraanlng crite- 
ria to tha aaaantlal technical raqulramanta of tha product or aarvlca, 
and tha minimum quallflcatlona of a potential contractor or auppllar. 
Blda or propoaala muat meet each aaaantlal raqulramant or be eliminated 
from further conaldaratlon. The aama holda for tha potential contractor 
or auppllar — either meat each minimum qualification or be eliminatad 
from further conaldaratlon. Table 11-5 Hate aavaral potential acraan- 
lng criteria. 

Step 2; Define Datallad Technical. Manaaarlal. and Bualnaaa Criteria 

The procurement team alao neada to define detailed criteria for 
ranking the remaining blda or propoaala according to their degree of 
acceptability relative to apaclflc technical, managerial, and bualneaa 
factora. Evaluation criteria ahould be defined for such technical 
factora aa tha level of underatandlng exhibited by a bid or propoaal, 

Ita raaponelvanaaa to tha technical and contractual raqulramanta, the 
approprlataneaa of tha overall technical approach or methodology, and 
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TABLE II->5 — POTENTIAL SCREENING CRITERIA 


E88«Btlal Technical Requlreaents list thca sll« including general 
responsiveness to the need and scope. 

Minimum Contractor or Supplier Qualifications. 

1. Experience. 

a. Prior work of a similar functional nature, 
h. Prior responsibility for projects of a similar 
size, dollar cost, or scope. 

c. Prior vork for other jurisdictions of a simi- 

lar size and type. 

d. Prior vork for the state or locality. . 

e. Prior successes in previous vork experiences. 

2. Personnel Availability. 

a. Individuals vith appropriate educational 

backgrounds . 

b. Individuals vith appropriate professional, 

technical, or ncnsgerial experience in per- 
son years. 

c. Individuals affiliated vith appropriate pro- 

fessional societies. 

3. Special Equipment and Facilitier. 

4. Stability. 

a. Sufficient history (years) of doing business 

in the field. 

b. Sufficient size in terms of the nunber of em- 

ployees and the dollar sales of the business. 

c. Tenure of managerial and technical staff. 

5. Residency Requirements. 

a. Existence of a permanent office in the state 

or locality. 

b. Availability of professionals vith state reg- 

istraticn. 

6. Potential Conflicts of Interest. 


Completeness — provision of all required information. 
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TABLE II-6 — EVALUATION CRITERIA CHECKLIST 


I. TECHNICAL FACTORS 

A. Understanding of the vork to be done. 

1. Awareness of probles areas, as opposed- to synptoas. 

2. Awareness of how local conditions and constraints, and human and 
environmental factors affect resolution of Che problem. 

3. Awareness of what other Jurisdictions and organisations have done 
under similar circumstances. 

4. Comprehension of the procurement objectives. 

5. Awareness of the need for coordination between the various affected 
parties. 

B. Responsiveness to the solicitation. 

1. Compliance with the specifications. 

a. Essential requirements. 

b. Nonessential but desirable features or characteristics. 

c. Contractual terms and conditions. 

d. Schedule and delivery requirements. 

e. Budgetary requirements. 

2. Adequacy «of the proposal's definition of scope. 

a. Addresses all major system elements. 

b. Differentiates between relatively hard and easy requirements. 

c. Clearly defines expected results. 

3. Thoroughness and completeness. 

a. All requested data are provldod. 

b. Presentation is %fell organized, clear, concise, and legible. 

c. Material is pertinent and significant, not irrelevant. 

C. Appropriateness of the overall technical approach or methodology. 

1. Potential for design excellence. 

a. Soundness. 

b. Simplicity. 

c. Compatibility with the local envirocment absence of cookbook 

applications. 
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Table II-6 (continued) 


1. Potential for design excellence (Continued). 

d. Flexibility 

e. Awareness of the state>of’-the-art. 

2. Reliability and aaintainability. 

a. Uses proven techniques and conponents. 

b. Based upon "worst-case” analysis. 

c. Considers the need for future system ■odlflcations. 

d. Incorporates system test and maintenance features. 

D. Adequacy of the workplan. 

1. Adequacy of task and sub task descriptions. 

a. Clearly describes what the contractor will and will not do in 

each task or sub task. 

b. Clearly describes the types of personnel, equipment, facilities, 

and materials needed for each task or subtask. 

c. Estimates the amount of manpower, equipment, facilities, end 

materials required to accomplish each task and subtask. 

d. Describes the relative timing of each task and subtask. 

e. Describes the output expected from each task or subtask. 

Including outlines of written documents. 

f. Demonstrates an awareness of the work to be done, responslbill- 

tiAs, and difficulties with each task or subtask. 

g. Underscores the key decision points. 

2. Reasonableness of tasks and sub tasks. 

a. Reasonableness of manpower, equipment, facility, and materials 

estimates. 

b. Reasonableness of scheduling sequence and time allocations. 

c. Appropriateness of the relative weights given to each task and 

sub task. 

d. Appropriateness of the relative workloads placed on the govern- 

ment and contractor. 

e. Probability of successfully executing the tasks and subtasks 

within the local irorklng environment. 

3. Adequacy of mechanisms for reviewing, evaluating, reporting, and 

controlling progress and levels of effort. 


Table 11-6 (continued) 


11. MANAGERIAL FACTORS 

A. Capability capacity to perforn the required wor'ic within the stated 

constraints. 

1. Relevancy of previous work experience. 

a. Familiarity with work of a similar functional nature. 

b. Familiarity with projects of a similar site* dollar cost* or 

scope . 

c. Familiarity with governmental practices and procedures. 

d. Familiarity with local conditions and practices. 

2. Relevancy of personnel qualifications. 

a. Nui^ber of personnel with the appropriate educational and ex- 

perience backgrounds* in all the needed disciplines or skill 
areas. 

(1) In-house personnel. 

(2) Normally used consultants or subcontractors. 

(3) Special consultants or subcontractors. 

b. Currency of expertise in specialized areas. 

(1) References to special research or studies. 

(2) Presence at recent conferences or symposiums. 

« 

c. Quality of personnel as indicated by their salary scales. 

d. Ability to sustain the loss of key personnel. 

3. Adequacy of equipment and facilities. 

a. Current capacities and reserves. 

b. Commitments to others. 

c. Base of obtaining additional equipment or facilities. 

B. Adequacy of management plan. 

1. Adequacy of organisational structure. 

a. Clearly establishes a single individual with ultimate project 

responsibility. 

b. Clearly provides this individual with the authority necessary 

to manage and control the project. / 

c. Clearly differentiates between management and operational 

responsibilities for each task. 
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Table 11-6 (continued) 


1. Adequacy of organl national structure (Continued). 

d. Clearly defines the relationship between the contractor and 

govemaent. 

e. Clearly exhibits evidence of top aanegeiient backing for the 

project. 

2. Competence of key personnel assigned to the project. 

a. Project management experience of project officer. 

b. Availability of specific personnel — with appropriate back- 

grounds and skills — for specific tasks. 

(1) Consider current and projected workloads. 

(2) Consider priorities among different projects. 

c. Experience of personnel working as a team. 

C. Compatibility with the user. 

1. Availability for and participation in meetings. 

a. With neighborhood groups. 

b. With the user agency or other governmental committees. 

2. Ability to communicate with laymen. 

a. Oral communication skills. 

b. Visual communication skills. 

c. Written communication skills. 

3. Craftsmanship, orderliness, and thoroughness, as displayed through 

presentations. 

4. Character. 

a. Sincerity. 

b. Currency of information. 

c. Willingness to sjmthesise ideas with those of others. 

d. Ability to achieve rapport with neighborhood groups and gov- 

ernment representatives . 

e. Ability to inspire confidence. 

5. Enthusiasm for or Interest in the project. 

a. Indicated by pleasure in discussing the proposed project. 

b. Indicated by references to specific problems and advantages. 
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Table ll<-6 (continued) 


5. Enthuaiasn for or interest in the project (Continued) 

c. Indicated by the aid>nittal of additional naterlal. 

d. Indicated by a real need for the work. 

e. Indicated by placenent of project authority in the firm's top 

management. 

6. Willingness to share information. 

a. Reservations about disclosure of information. 

b. Reservations about copyright o%mership or use. 

c. Reservations about patent ownership or use. 

7. Responsiveness to questions raised during the evaluation phase. 
III. OTHER BUSINESS FACTORS 

A. Responsibility and trustworthiness — record of past performance as 
determined by checking references from previous clients. 

1. Demonstrated management ability. 

a. Adherence to delivery schedules. 

b. Adherence to labor and material estimates. 

c. Adherence to cost estimates. 

2. Attitude toward correcting problems. 

• 

a. Adequacy of notification of potential problems. 

b. Acceptance of responsibility for correcting problems. 

c . Promptness . 

d. Responsiveness in emergencies. 

e. Reliance upon own staff, not the client's, to solve problems. 

f. Willingness to accept suggestions. 

3. Quality of work. 

a. Compliance with requirements. 

b. Responsiveness to functional needs. 

c. Freshness of approach to each new project as indicated by 

originality and creativity versus similarity of solutions. 

d. User satisfaction. 

e. Appearance. 

4. Character. 

a. Flexibility — ability tc adapt to changes. 
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Table II-6 (continued) 


4. Character (Continued), 

b. Availability for work with neighborhood groupe and govemneiu 

repreeentetlvee. 

c. Availability of prlnclpala for Inportdbt deelalona. 

d. Availability of prlnclpala* coapared to promlaea. 

e. Record as an arbiter. 

(1) Coeq>etence In document Interpretation. 

(2) Falmeea In dispute settlenente. 

(3) Familiarity with docuaenta and law. 

5. Overall recommendation. 

a. Degree of reconaendatlon for almllar projects. 

b. Degree of recommendation for any project. 

B. Reputation. 

1. Relevancy of past awards and honors. 

2. Adequacy of general reputation regarding quality of work. 

C. Stability of the firm ~ general corporate condition. 

1. Organisational condition. 

a. Quality of top management. 

b. Length of time In the field. 

c. Extent of turnover In personnel. 

2. Sufficiency of financial resources. 

a. Liquidity 

(1) Quick ratio. 

(2) Current ratio. 

b. Credit standing. 

c. Ability to raise funds — adequacy cf net worth. 

D. Compliance with laws and ordinances. 

1. Affirmative action experience. 

2. Set-aside programs for qusllfled firms lacking government 

experience. 


Table II-6 (continued) 


3. Geographical preferences. 

a. Presence of s pemanrat office nearby. 

b. Wllllngneos to associate with a local firm. 

4. Diversity — relevancy of prior work experience. 

a. Preference for firms with no current and little prior work 

fron the jurisdiction. 

b. Preference for firms that have performed above average or 

outstanding work for the jurisdiction In the past. 

5. Affiliation with professional societies. 

6. Potential for conflicts of interest. 


I 
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the completeness and reasonableness of the proposed work plan. Eva- 
luation criteria should also be defined for such managerial factors 
as the prospective contractor or supplier's capability and capacity to 
perform the required work as measured by his work experience, personal 
qualifications, equipment, and facilities; the adequacy of hla manage- 
ment plan; and the degree to which the government and the prospective 
contractor or supplier can work together harmoniously. Finally, the 
procurement team should define evaluation criteria that reflect other 
business factors such as the prospective contractor or supplier's res- 
ponsibility, trustworthiness, reputation, stability, and compliance 
with laws and regulations. 

The procurement te^ must use restraint in establishing these 
evaluation criteria, limiting Itself to truly important factors that 
affect the Item's utility. For a comprehensive listing of potential 
evaluation factors, refer to Table 11-6. 

Step 3; Define the Cost Criterion 

While acquisition cost Is an important factor In many procure- 
ments, It Is not the only ccst factor. The true or life-cycle cost 
associated with a bid or proposdl includes: (1) the cost of acquire 

Ing the product or service; (2) Initial, one-time Installation and 
Implementation costs (e.g., the costs of calibrating, adjusting, test- 
ing, and documenting the product or service; training personnel; 
transporting products or personnel; and preparing the site), (3) 
recurring costs incurred in the operation, maintenance, and manage- 
ment of the product or service; and (4) final, one-time disposal or 
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FIGURE II-2 — SAMPLE LIFE-CYCLE COST FORMULA: COMPUTER IMAGE PROCESSING SYSTEM 
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termination costa » Including any salvage value. The procurement team 
must decide which of these cost elements are relevant to the spec if ic 
procurement . 

The procurement team should be guided by one overriding principle 
In deciding which cost elements are relevant to the specific procure- 
ment. That Is, the cost of determining the Impact of a cost element 
on bid or proposal costs must be less than the expected savings asso- 
ciated with that cost element. Thus, the relevant cost elements are 
those that: 

o Account for a significant portion of the total, life- 
cycle cost; 

o Can be expected to vary, significantly, from one bid or 
proposal to another; and 

o Can be estimated with reasonable accuracy at a reasonable 
cost, or are subject to some guarantee or warranty. 

Once the cost elements are selected, the procurement team must 
specify how each cost element is to be quantified and how they are to 
be combined into a single cost factor. Cost elements are quantified 
by application of specific cost estimating equations, formulated by 
the procurement team, or by requiring the bids or proposals to Include 
guaranteed maintenance costs, repurchase prices, etc. Cost elements 
are combined into a single cost factor by application of a life-cycle 
cost formula, also formulated by the procurement team. Figure II-2 
Illustrates one such formula for computer image processing system 
procurements. 

For additional Information uu life-cycle costing, refer to the 
Life-Cycle Costing Workbook , prepared by the Value Management Division 
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of the Federal Supply Service. Copies ney be obtained by contacting: 

0 Value Menegeaent Dlvlalon - FCV 
Federal Supply Service 
General Servlcea Administration 
Crystal Mall Building 4 
Washlngtont D.C. 20406 
(202) 557-1583 

Reeders should also refer to a three-part article mtltled "Guaranteed- 
Kalntenance Purchasing" In the June, July and August 1968 Issues of 
American City . 

Step 4t Establish Priorities Among the Evaluation Criteria 

All evaluation criteria are not equally Important. Technical 
criteria are frequently more important than managerial and business 
criteria In purchasing complex products such as digital image processing 
equipment or detailed aerial surveys. Managerial and business criteria, 
however, are frequently more Important In hiring a consultant to do a 
land use or resource Inventory. These differences are taken Into accotmt 
by assigning weights to the technical, managerial, business and cost 
criteria defined in Steps 2 and 3. Screening criteria are never 
weighted. 

Evaluation criteria can be weighted in two ways, explicitly or 
implicitly. The explicit approach Involves assigning numerical weights 
to each evaluation criterion — e«ich weight proportionate to the rela- 
tlv.; Importance of the corresponding criterion. The criteria are 
weighted later by multiplying the value of each evaluation criterion 
by its corresponding weight. This is the recommended approach. The 
Implicit approach Involves assigning a maximum value to each evalua- 
tion criterion — again, each maximum value being proportionate to the 
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relative Importance of the correaponding criterion. Thia comaon 
approach ia not recommended for two reaaona. Firat, the relative 
importance of each evaluation criterion ia leaa obvioua to the obaer- 
ver with thia approach. Second, becauae the maximum valuea vary, it 
is Impossible to develop a scoring guide that can help the 'evaluators 
score each bid or proposals in a consistent fashion. 

With the preceding discussion in mind, the procurement team 
should take the following actions: 

o Divide the evaluation criteria into a hierarchy of factors 
and aubf actors as illustrated v' Figure 11-3. 

o Starting at the bottom of the hierarchy, assi^ a weight of 
"1" to Che least important criterion in any one branch. 

o Assign proportionate weights to the remaining criteria in 
that branch. 

o Rep<»at the first and second actions listed above until 
explicit weights have been assigned to each evaluatlcm 
criterion and factor in the hierarchy. 
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nCOEB 11-3 — A TYPICAL UBIGBT AS8I 























MANAGEMENT APPROVAL POINT #3 


State and local governments usually require a purchase requisi- 
tion, approved by purchasing officer, before steps are taken to solicit 
bics or proposals. This approval signifies that the purchasing agency 
agrees thac the need is justified, the requested product or service is 
feasible, and the necessary funds are available. Approval is usually 
perfunctory when the purchasing agency actively participates in the 
feasibility stu^V and requirements development tasks. Otherwise, 
approval is dependent upon a thorough examination of the feasibility 
study, the technical and contractrual specifications, and the evaluation 
criteria. 

The procurement manager should submit the purchase requisition 
to the appropriate purchasing official as soon as the specifications 
ard evaluation criteria have been developed. At a m inimum , the requisition 
should include the following Information; 

o A brief nontechnical description of the requested 
product or service. 

o The quantity of products or types of services 
being requested. 

o A detailed technical description of the requested 
product or service. Including the technical 
specifications developed in Task 4, all reporting 
requirements, and any serial numbers or ether 
identifying codes. 

o The evaluation criteria and corresponding weights 
developed in Task 6. 

o The estimated acquisition cost, including any 
applicable unit prices. 

o The funding source, identifying specific budgetary 
programs or line-items. 
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A listing of prospective contractors or suppliers 
Including a thorough justification of all aug- 
geations for sole-source or limited source pro- 
curements. 

Copies of the Meed Statement and Feasibility 
Report . 

Signatures from the requisltioner and appropriate 
purchasing officials. 


SECTION III — BID OR PROPOSALS SOLICITATION 


This Section describes how to solicit bids or proposals from 
contractors or suppliers of remote servicing services and products. 

The objectives are: 

o To establish a viable procurement strategy and develop 
the documents that are used to solicit qualified bids or 
proposals, and 

o To encourage qualified contractors or suppliers to submit 
bids or proposals for the required work. 

TASK 7; DEVELOP THE SOLICITATION DOCUMENT 

The sollclatlon document must provide prospective contractors or 
suppliers with all the information they need to respond to the solici- 
tation, Including all technical and contractual requirements, evalua- 
tion criteria, and weights developed In Section II; the chosen procure- 
ment strategy; Instructions for preparing and submitting the bids or 
proposals; and applicable procurement policies and procedures. The 
evaluation criteria, their weights, and the procurement strategy are 
especially Important pieces of information because they allow the 
prospective contractor or supplier to structure his bid or proposal 
so that It stresses appropriate points and better reflects the Juris- 
diction's need. 

The solicitation document — variably termed an Invitation for 
Bids (IFB) , Request for Bids (RFB) , Request for Proposals (RFP) , and 
Request for Technical Proposals (RIP) — Is developed In four steps: 
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1. Select a procurement strategy. 

2. Develop Instructions for preparing and submitting bids or 
proposals. 

3. Develop procedures for handling Inquiries and Irregular- 
ities In the solicitation. 

4. Assemble the solicitation document. 

The entire procurement team should be involved In selecting the pro- 
curement strategy, but the procurement specialist should be given 
primary responsibility for performing the remaining three steps. 

Step 1; Select a Procurement Strategy 

There are three basic strategies that state and local govern- 
ments can use in remote sensing procurements. These strategies are: 
o Sealed Competitive Bidding, 

o Design Competition, and 

o Negot lat Ion . 

Each strategy has three or four variations. Sealed Competitive Bidding, 
sometimes called formal advertising, can be conducted in one or two 
steps and usually Is open to all Interested firms; a related strategy 
Is limited to prequalified firms. Design Competition can also be con- 
ducted in one or two steps and either be open to all interested firms 
or limited to prequalified firms. Negotiations, meanwhile, can be con- 
ducted simultaneously with the offerors of priced technical proposals 
or unpriced conceptual proposals, sequentially with the offerors of 
unpriced conceptual proposals, or — when necessary — with only one 
potential contractor or supplier. 
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The procurement team should familiarize Itself with these 
three basic strategies and their nine variations, and then select the 
one most appropriate for the current procurement. These procurement 
strategies are described In detail, below, and summarized In Table 
III-l. The following strategy selection guidelines should also be 
considered: 

o IF detailed specifications can be prepared and sufficient 
competition exists to obviate technical discussions on 
specific proposals, THEN USE One-Step Competitive Bidding. 

o IF detailed specifications can be prepared, time Is avail- 
able, and technical discussions pertaining to specific 
proposals are required to assure sufficient competition, 
THEN USE Two-Step Sealed Competitive Bidding. 

o IF detailed technical concepts are the most important 
factors, time Is not a limiting factor, cost is at most 
a limiting factor, and money Is not available to compen- 
sate unsuccessful finalists, THEN USE One-Step Design 
Competlt Ion. 

o IF detailed technical concepts are the most Important 
factors, time Is not a limiting factor, cost Is at most 
a limiting factor, and money Is available to compensate 
unsuccessful finalists, THEN USE Two-Step Design Competi- 
tion. 

o IF detailed technical concepts are the most important 
factors, cost is at most a limiting factor, money is 
available to compensate unsuccessful finalists, and 
either time is limited or qualifications are important, 
THEN USE Prequalified Design Competition. 

o IF detailed technical concepts and cost are equally impor- 
tant, and the trade-offs between technical and cost fac- 
tors cannot be made without detailed cost data, THEN USE 
Competitive Negotiations. 

o IF detailed specifications cannot be prepared, cost and/or 
technical concepts are as Important as qualifications, and 
several experienced negotiators are available, THEN USE 
Parallel Negotiations. 

o IF detailed specifications cannot be prepared, cost Is at 
most a limiting factor, and qualifications are the most 
Important factor, THEN USE Sequential Negotiations. 
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If competition is lacking — that is if there is only one 
contractor willing and capable of supplying the required 
product or service — THEM AND ONLY THEN USE Sole-Source 
Negotiations. 

A wide range of remote sensing systems or techniques have been 
Included in this Guide. Consequently, the most appropriate procurement 
strategy will vary according to the complexity and Innovative charac- 
ter of the anticipated procurement. As can be seen in the following 
discussion, Sealed Competitive Bidding may often be sufficient for 
routine aerial surveys where technical specifications can be clearly 
stated. However, more sophisticated or innovative techniques, such 
as those employing computer analysis of digital records, thermal 
Infrared surveys, radar surveys, or very large projects involving 
coordination between several agencies, may be better obtained through 
procurement strategies such as Design Competition or Negotiation. 

These strategies require that the procurer have a clear and precise 
statement of the information need, but allow more opportunity for the 
offerors to bid a variety of remote sensing techniques to meet that 
need. With these latter two strategies, technical concepts can be 
addressed with more flexibility. 

Sealed Competitive Bidding . The Sealed Competitive Bidding 
strategy awards the contract to the most suitable bid or "best buy" 
as defined by low cost and other stated evaluation criteria. It 
differs from the formal advertising strategy used by the Federal 
Government in two ways. First, the lowest cost bid may not win the 
contract even if it satisfies all minimum requirements and qualifica- 
tions. Second, each bid should be separated into a technical and 
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managerial propoaal, contracttial conditions, and a bid price and sub- 
mitted in three separate envelopes in order to eliminate pricing 
biases in the bid evaluation phase. 

While purchasing officials recommend that this strategy be 
used In most procurement projects, it Is limited in three ways. First, 
the Sealed Competitive Bidding strategy provides no opportunity for 
discussing and making trade-offs with individual bidders. Second, the 
strategy requires comprehensive, detailed technical specifications. 
Third, the strategy requires a sufficient number of qualified bidders 
to assure open price competition. Unfortunately, some remote sensing 
procurement projects are frequently characterlzled by significant 
trade-offs, inadequate specifications, and an insufficient number of 
qualified bidders. Nevertheless, state and local governments should 
consider three variations of this basic strategy: One-Step Competi- 

tive Bidding, and Two-Step Competitive Bidding. 

One-Step Competitive Bidding Is the predominant procurement 
strategy used by state and local governments in purchasing standard 
products and services. The strategy involves one solicitation of 
priced bide from Interested firms. It Is preferred over the other 
Competitive Bidding strategies because It Is quicker, simpler, and 
more objective. The absence of any formal mechanism for conducting 
pre-award discussions with individual bidders does, however, make 
It most appropriate for the more conventional remote sensing procure- 
ments such as aerial surveys where comprehensive detailed technical 
requirements are easier to develop. This strategy eliminates oppor- 
tunities for the procurement team to improve Its understanding of 


O 
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each bid aad the bidder to correct otherwise incomplete or marginal 
bids. This» In turn, emphasizes the Importance of developing compre- 
hensive » detailed technical requirements — probably the most diffi- 
cult task of a procurement project. 

Two-Step Competitive Bidding, as its name Indicates « Involves 
two separate solicitations. The first solicitation is a formally 
advertised request for unpriced technical proposals. The procurement 
team evaluates these proposals and decides whether they are acceptable 
without modification, acceptable pending minor modifications, margin- 
ally acceptable, or clearly unacceptable. The team then talks with 
the offerors of the acceptable proposals to ensure that the proposals 
were correctly Interpreted, to clear up ambiguities or confusing 
statements, and to correct minor errors or omissions. The second 
solicitation is an unadvertised request for priced bids from the 
offerors of previously acceptable technical proposals. While the 
previously noted technical discussions overcome one of the major 
deficiencies of the One-Step strategy, the Two-Step strategy is 
more complex and time consuming, and less equitable (due to the con- 
versations with individual bidders) . It also requires strong spe- 
cifications. Also, bidders who are not invited to submit priced 
bids in the second solicitation may be able to halt or overturn the 
procurement in a court of law if the decision to reject their 
offers was not based on the objective application of stated evalua- 
ti 1 criteria. 

Design Competition . The Design Competition strategy awards 
the contract to the proposal with the best technical approach. 
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subject to Its meeting stated requirements and a maximum cost target. 
The contract terms, conditions, and target cost are all set by the 
procurement team as part of the advertised contest rules. The stra- 
tegy — also called Design-to-Cost, Reverse Two-Step, and Design- 
Build — differs from the Sealed Competitive Bidding and Negotiation 
strategies In that cost is established first and the competition focuses 
solely on performance or quality. This results In more creative, more 
Innovative, higher quality proposals and eliminates the need to make 
difficult cost effectiveness trade-offs. The absence of cost compe- 
tition may, however, be contrary to competitive bidding laws in some 
states. Design Competitions also are time consuming and expensive 
to evaluate, incur the added cost of compensating unsuccessful final- 
ists or risk attracting fewer responses than other procurement strate- 
gies (due to the high cost of preparing detailed technical proposals) , 
and may cause the Jurisdiction to purchase more than it really needs 
or can use (if the target cost is set too high). 

State and local governments should consider three variations 
of this basic strategy: One-Step Design Competition, Two-Step Design 

Competition, and Prequalified Design Competition. With the One-Step 
Design Competition strategy, detailed technical proposals are soli- 
cited from all Interested contractors or suppliers, they are evaluated, 
and the best design Is selected. With the Two-Step strategy, pre- 
liminary technical proposals are solicited from Interested contrac- 
tors or suppliers. These then are evaluated and the offerors of the 
best three to five proposals are asked to submit final, detailed 
proposals. With the Prequalified strategy. Interested contractors 
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or suppliers are first asked to submit statements of qualifications. 
The procuremmit team then evaluates these statemmts and asks the 
two to five most qualified firms to submit detailed technical propo- 
sals. The contract Is awarded to the best detailed proposal and 
unsuccessful finalists are paid an honorarium as compensation for 
their proposal efforts under both the Two-Step and Prequallfled 
Design Competition strategies. 

Each of these three Design Competition strategies has Its rela- 
tive advantages and disadvantages. The One-Step strategy Is the 
simplest and least expensive, but the high cost of preparing detailed 
technical proposals coupled with the relatively small chance of any 
one contractor or supplier winning the competition combine to keep 
many smaller contractors or suppliers from competing — even If cash 
prizes were awarded to the runner up in the competition. The Two- 
Step and Prequallfled strategies are more complex, require that un- 
successful finalists be compensated for their proposal efforts, and 
attracts more competition. The Prequalified strategy offers one 
major advantage over the One-Step strategy — It reduces the time 
and expense required to evaluate the technical proposals because 
there are fewer proposals to evaluate. The corresponding disadvan- 
tage Is the potential loss of some creative, innovative, high quality 
proposals . 

Negotiation . The Negotiation strategy Involves substantive 
discussions about both price and technical approach with one or more 
contractors or suppliers. These discussions offer the procurement 
team an opportunity to gain added knowledge and Insight Into a 
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contractor's or supplier's understanding of the requlrenants and Into 
the benefits and llnltationa of his technical approach — information 
that is essential to making reasonable cost effectiveness trade-offs. 
Negotiation, however, is both an art and a skill. Inexperienced nego- 
tiators, no matter how familar they are with the procurement, are no 
match for skilled negotiators backed up by technical experts. The 
Negotiation strategy is also more susceptible to favoratism and poli- 
tical pressure than the Sealed Competitive Bidding and Design Compe- 
tion strategies, and appears to be less equitable and credible. Fur- 
thermore, state procurement laws and regulations may place limits 
on the use of Negotiations. Nevertheless, state and local govern- 
ments should consider the following four variations of this basic 
strategy: Competitive Negotiations, Parallel Negotiations, Sequen- 

tial Negotiations, and Sole-Source Negotiations. 

The Competitive Negotation strategy involves soliciting detailed 
technical and cost proposals, evaluating these proposals, and negotia- 
ting with the offerors of the best three or four proposals. The soli- 
citation should require that the technical and managerial information, 
contractual conditions, and cost data be submitted in three separate 
envelopes to reduce pricing biases in the evaluation phase. The 
procurement team then evaluates each proposal using established 
evaluation criteria, and conducts negotiations with the offerors of 
the three or four proposals that are clearly superior to all others. 
Finally, the contract is awarded to the contractor or supplier offer- 
ing the best overall deal to the Jurisdiction. This strategy should 
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also allow tha jurisdiction to award tha contract without conducting 
nagotlatlona If the evaluation ahowa one proposala to be acceptable 
and clearly superior to all others. 

The Conpetltlve Negotiation strategy combines many of the ad» 
vantages of Sealed Cknnpetltlve Bidding and Negotiation. ‘ The evalua- 
tion phase Is as quick, simple, and objective as the One-Step Compe- 
titive Bidding strategy. The negotiation phase, meanwhile, provides 
opportunities for the procurement team to (1) Improve Its understanding 
of each proposal, and (2) discuss and make cost effectiveness trade- 
offs with Individual contractors or suppliers. As a result, there 
Is more competition with this strategy than any other Negotiation stra- 
tegy. Its primary disadvantage relative to other Negotiation strate- 
gies is the need for comprehensive, detailed technical requirements. 

It may also require sufficient numbers of skilled negotiators and 
technical personnel to man several negotiating teams. These charac- 
teristics make It well suited for purchasing complex remote sensing 
systems, especially those which Involve acquiring automated analysis 
capabilities or nonstandard techniques. 

The Parallel Negotiation strategy combines prequalification 
with simultaneous negotiations. Interested contractors or suppliers 
are asked to submit statements of qualification and, occasionally, 
brief conceptual proposals. The procurement team evaluates these 
submissions: selects the three or four isoBt qualified firms; and 
solicits technical, managerial , and cost proposals from each. Di- 
rect negotiations are then conducted with each of these firms simul- 
taneously, and the contract Is awarded tc the contractor or supplier 
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offertog th« b«sc ov«rall dMl to th« jurisdiction. Ths primary ad- 
vantage offered by this Perellel Negotiation atrategy in comparleon 
with the Sequential and Sole-Source Negotiation atrateglea la lacreaeed 
competition. It may, however, require aufflclent nximbers of akllled 
negotlatore add technical peraonnel to nan several negotiating teams. 

The Sequential Negotiation atratagy la the traditional method 
that state and local governments use to hire architects and engineers 
and is not likely to be used for remote sensing procurements. 

The Sole-Source Negotiation strategy, as Its name Indicates, 
involves negotiations with only one potential contractor. The Sole- 
Source Negotiation strategy should be used only as a last resort be- 
cause it is the least competitive and the least advantageous to 
government . 

Step 2; Develop Instructions for Preparing and Submittina Bids or 
Proposals 

Interested contractors or suppliers obviously need clear and 
concise instructions on when, where, and how bids or proposals may 
be submitted, and whom to contact for further information. The pro- 
curement team must, therefore, decide upon: 

o A closing or due date for submitting bids or proposals — 
leave sufficient time for advertising the procurement and 
for contractors or suppliers to prepare their bids or 
proposals . 

o A closing time. 

o A location, including full mailing address, for receiving 
the bids or proposals. 

o A label that Identifies each bid or proposal as respond- 
ing to a specific sollcltAtlon. 
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o A date, time, and location for opening the bids or pro- 
posals. 

o The number of copies of each bid or proposal that must be 
submitted . 

o The type and amount of any bid guarantees that must accom- 
pany a bid or proposal. 

o Other information that must accompany each bid or propo- 
sal — for example, the evaluation criteria may require 
submittal of a firm's latest corporate annual report or 
other evidence of financial stability, a list of previous 
clients for whom the bidder has done similar work. Infor- 
mation on local representatives, or other pertinent samples 
of the bidder's work. 

o The name, title, organization, mailing address, and phone 
nund>er of the person to contact fur further information. 

o A tenatlve contractor selection date, based upon the clos- 
ing or due date and the time required to evaluate all the 
bids or proposals. 

The procurement team must also describe how each bid or proposal must 
be organized. Otherwise, each bid or proposal will be organized dif- 
ferently, important information will be missing, and it will be ex- 
tremely difficult to evaluate the bids or proposals. Thus, the pro- 
curement team must specify: 

o The topics that each bid or proposals must address — 
these topics must cover each evaluation criterion. 

o The titles and sequence of these topics. 

o A page and section numbering scheme. 

o How proprietary or otherwise confidential Information 
should be designated. 

o How multiple bids or proposals must be prepared If they 
are acceptable. 

o How to package and deliver samples or prototypes, if 
they are required, and their final disposition. 

o How, when, and where interviews or oral presentations 


III-13 


will take place. If at all, and the topics they will 
cover. 

Finally, the procurement team must develop any data forms, 
such as qualification form or cost-price disclosure form, that must 
be submitted with each bid or proposal. A Qualification Form Is used 
for screening, pr equal If Icat Ion, or sequential negotiation purposes. 

A Cost -Price Form Is used to record the proposed cost or bid and for 
cost and price analysis. 

Step 3t Develop Procedures for Handling Inquiries and Irregularities 
In the Solicitation 

Some remote sensing procurements Involving Innovative techniques-, 
or sophisticated equipment, may be characterized by Inquiries and Irre- 
gularities. Contractors and suppliers will Inevitably want to ask 
questions during their preparation of bids or proposals. These ques- 
tions will occasionally uncover mistakes, omissions, or ambiguities 
In the solicitation document. Contractors or suppliers may also un- 
cover errors In bids or proposals they have submitted. Other Irre- 
gularities Include late submittals and challenges to the specifica- 
tions or contract award. The procurement team must develop procedures 
for handling each of these situations. 

Before these procedures can be developed, the procurement team 
should designate one team member as the Buyer. The Buyer, usually a 
procurement specialist, should function as the focal point for all 
Interaction between the government and Interested contractors or sup- 
pliers. The Buyer must be thoroughly familiar with all the technical, 
managerial, and business aspects of the procurement, and be capable 
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of interpreting them to interested contractors or suppliers. The Buyer 
must also understand the relationships between this procurement and 
other programs or projects, and its effects on work schedules and 
costs. Finally, the Buyer must understand the acceptable trade-offs 
among delivery, cost, and quality constraints. 

The Buyer should be guided by the following principles when 
establishing procedures for handling inquiries and amending the solici- 
tation: 

o The Buyer must be the focal point for all communication 
between the government and Interested contractors or 
suppliers. Under no circumstances should technical or 
other personnel communicate with contractors or suppliers 
without the prior approval of the Buyer. 

o All interested contractors or suppliers must be pronq>tly 
notified by telephone or telegram of any material changes 
to the solicitation document, clarifications of signifi- 
cant ambiguities, corrections or mistakes or omissions, 
or other information that would provide one recipient 
with a competitive advantage. 

o The Buyer should maintain a log of all communication with 
interested contractors or suppliers. This not only rein- 
forces the need for equal discussion and disclosure. It 
also provides useful support in the event that any future 
disputes reach a court of law. 

o A letter or telegram confirming each significant conver- 
sation with an interested contractor or supplier must be 
sent to all Interested contractors or suppliers. 

o No information should be disclosed by any person concern- 
ing the contents, status, or evaluation of any bids or 
proposals until after an award recommendation is made. 

If freedom of information laws make bids or proposals a 
matter of public record as soon as they have been opened, 
then reviews of such material should be allowed only 
under the full control and supervision of the Buyer. 
Proprietary information is never subject to review, and 
the complete bids or proposals should never be turned 
over to anyone for inspection. 
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The Buyer should be guided by the following principles when 
establishing procedures for handling modifications to bids or propo- 
sals, late bids or proposals, and challenges to the specifications or 
contract award: 

o Hodlf Icatlons Before the Due Date — Contractors or sup- 

pliers are generally allowed to correct mistakes or omis- 
sions, submit superceding bids or proposals, or withdraw 
their bids or proposals any time prior to the deadline for 
submitting responses. 

o Corrections After the Due Date — Corrections to a bid 
or proposal are generally allowed only If the jurisdic- 
tion knew, or had reasons to believe, that a mistake had 
been made. Where such corrections are not allowed, the 
bid or proposals can usually be withdrawn. Minor Irregu- 
larities may usually be waived and minor clerical errors 
corrected If they are not contrary to the government's pri- 
mary objective of selecting the most advantageous offer. 

o Late Bids or Proposals — These are generally unacceptable. 

o Challenges to the Specifications or Contract Award — 
Decisions of the procurement manager generally may be 
appealed to the chief administrative officer. However, 
appeals based on the reasonableness of the specifica- 
tions should be limited to those that are Initiated be- 
fore the bid or proposal opening. 

Step 4; Assemble the Solicitation Document 

The Buyer should now assemble the various pieces of the solici- 
tation document Into one coherent document. This document should in- 
clude six specific sections: 

o Submission instructions, developed in Step 2. 

o Proposal preparation Instructions, also developed In 
Step 2. 

o Applicable procurement policies and procedures, developed 
In Step 3. 

o All product or service requirements. Including the techni- 
cal specifications developed in Task 4, the contractual 
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specifications developed in Task 5, and the evaluation 
criteria developed in Task 6. 

o Information and data forms « developed in Step 2. 

o A glossary of all the significant technical, managerial, 
and business terms used in the solicitation document. 

In assembling the solicitation document, the Buyer should realize 
that it is better to Incorporate the technical and contractual speci- 
fications and evaluation criteria into the solicitation document by 
referencing attachments than to incorporate these requirements directly. 

The assembled bid or proposal solicitation document should be 
reviewed by the procurement manager before it is sent to top manage- 
ment. Figure III-l, a Solicitation Document Checklist, should be used 
in this review to ensure that the solicitation document is complete. 


MANAGEMENT APPROVAL POINT H 

Top management should be given the opportunity to cancel the 
solicitation at this point. The appropriate decision-makers should 
ask themselves whether the remote sensing product or service being 
purchased is still needed. If the answer is ”yes,” then the procure- 
ment team should proceed with the solicitation; if it is "no,** then 
the procurement project should be canceled and the procurement team 
disbanded. 
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TABLE lll-l — SOLICITATION DOCUMENT CHECKLIST 


Submlsalon Instructions 


YES NO 


□ 


□ 

□ 


1 

1 

□ 

□ 

□ 

□ 

□ 

□ 

□ 


□ 


Date and Time (submlsalon deadline) 


Location and Address 


Label Designation 


Opening Date, Time, and Location 


Copy Requirements (specifying the number of 
copies of each bid or proposal that must be 
submitted) 


Bid Guarantees (Including types and amounts) 


Accompanying Information (e.g., latest cor- 
porate annual report, references, listing of 
local representatives, work samples) 

Contact Person (specifying the name, title, 
organization, mailing address and phone num- 
ber of whom to contact for further Information) 


Tentative Contractor Selection Date 
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Table III-l (continued) 


Proposal Preparation Instructions I 

YES 

NO 

Foraattlng Instructions (specifying the topics to address • 
their titles, and their sequence, plus a page and section 
numbering scheme) 




.. . 

1 

1 






1 

Confidentiality Instructions (specifying the means of desig- 
nating proprietary or otherwise confidential information) 



Multiple Proposal Instructions (specifying whether multiple 
bids or proposals are acceptable and, if they are, how they 
should be prepared) 







Packaging and Delivery Instructions (specifying how samples 
and prototypes should be packaged and delivered, if they 
are required, and how they will be disposed) 







Oral Presentation Provisions (specifying whether an oral 
presentation is required and, if it is, when it will take 
place and what it should cover) 





Procurement Policies and Procedures 

1 YES 

NO 






Inquiries (procedures governing the handling of inquiries) 








Solicitation Document Amendments (procedures governing 
amending the solicitation document) 



Bid or Proposal Modifications (procedures governing modify- 
ing or correcting bids or proposals, before and after the 
due date) 









I 


111-19 





Table IIl-l (continued) 


Procurement Policies and Procedures (continued) 

TES 

NO 

Late Submissions (procedures governing the acceptability of 
bids or proposals that are submitted after the submittal 
deadline) 




n 

. 






j 

Challenges (procedures for contesting the specifications or 
contract award) 

Product or Service Requirements 

YES 

NO 






Technical Specifications (including technical requirements, 
quality standards, reliability standards, and a detailed 
project workplan) 







Contractual Specifications (including contract type, terms, 
and conditions) 







L 

Project Schedule (Including total tine span, milestone 
events and dates, and the final delivery date) 



• 





Evaluation Criteria (Including their weights or relative 
importance) 

Information and 

Data Forms 

YES 

NO 

(hialificatlons Form (including all Information needed to 
determine the relative qualifications of an interested 
firm) 




□ 







L 

Cost-Price Disclosure Form (including the proposed cost or 
bid, and all Information needed to analyze the reasonable- 
ness of price bids and the associated costs) 

Glossary 


YES 

NO 





c 

Glossary (defining all significant technical and business 
terms) 
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TASK 8; SOLICIT BIDS OR PROPOSALS 


Bids or proposals must be actively solicited In three steps. 
The procurement team should: 

1. Advertise the procurement. 

2. Solicit bids or proposals directly from qualified firms. 

3. Where necessary, conduct a pre>bld conference. 

The procurement team should also be ready to handle any Inquiries or 
Irregularities regarding this solicitation according to the policies 
and procedures developed in Task 7, Step 3. 

Step It Advertise the Procurement 

State and local government purchasing regulations generally 
require that purchasing opportunities be advertised in local news'* 
papers or other local media. The procurement team should also con- 
sider placing advertisements in regional, state, and national publi- 
cations (e.g., newspapers, trade publications, and/or professional 
magazines) whenever the pool of qualified local contractors or sup- 
pliers Is few in number. 

The advertisement Itself should attract interest In the pro- 
curement by describing the required remote sensing product or service 
In general terms. The advertisement should also describe how to ob- 
tain the bid or proposal solicitation document, where responses 
should be sent, and when they must be received by. Finally, the ad- 
vertisement should describe any bid deposit or performance bond re- 
quirements. The solicitation document should be sent to all contrac- 
tors or suppliers expressing an Interest In the procurement. 
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8t«p 2; Solicit Bldg or Proposals Plroctly 


The Buyer should also solicit bids or proposals directly from 
qualified contractors or suppliers. The procurement team should 
develop a profile of a qualified firm based upon the previously estab- 
lished evaliiatlon criteria. This qualifications profile should cover 
manpower requirements by skill, experience, and capability; production 
facility and equipment requirements by type, size, number and location 
and other factors such as prior experience, past performance, and 
financial standing. The Buyer should then develop a list of contrac- 
tor or suppliers with the requisite qualifications. This list should 
not be limited by Immediate knowledge, but derived from a thorough 
examination of: 

o Suggestions made by the requesting agency and members of 
the procurement team, as found In the Purchase Requisi- 
tion. 

o Suggestions made by Federal, state, or local government, 
agencies with remote sensing expertise (see Table 1-2 and 
Appendix) . 

o Remote sensing professional and trade publications, 

o Corporate brochures . 

o The Remote Sensing Industry Directory. 

Step 3: Conduct a Pre-Bid Conference (Optional) 

Pre-bid conferences allow the procurement team to brief inter- 
ested contractors or suppliers In a face-to-face group meeting. 

These conferences provide a forum for answering written questions 
submitted in advance of the meeting. They also enable attendees to 
raise questions which were overlooked earlier or are triggered by some 
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other question or response. Conferences also provide all attendees 
with the sane or a very similar Interpretation of the requirements. 
Unfortunately, many prospective bidders will not attend a pre-bid 
conference because of the time and travel costs Involved and natural 
skepticism about receiving any meaningful Information. Because of 
this, all changes and Interpretations discussed at a pre-bid confer- 
ence should be compiled In a written addendum to the bid or proposal 
solicitation document and disseminated to all contractors or suppliers 
who received the original documents. 

A pre-bid conference must be carefully prepared and executed. 
The conference should be scheduled several days after all prospective 
bidders have received the bid or proposal solicitation document to 
enable them to review its contents. The Buyer should handle all ques- 
tions and refer those that he cannot answer to the appropriate member 
of the procurement team. When called upon, procurement team members 
should confine their responses to a technical interpretation of the 
written requirement. 





SECTION IV — BID OR PROPOSAL EVALUATION 


The purpose of thle evaluation phase is to develop a sound 
recommendation to either award the contract to a particular contractor 
or to initiate negotiations with particular contractors. In develop- 
ing this recommendation^ the evaluators muet be guided solely by the 
evaliuition criteria established earlier in Task 6 (Section II). The 
specific objectives of this phase are: 

o To prepare the evaluators so that they can be as objective 
as possible, 

o To review the bids or proposals and reject those that are 
clearly unacceptable, and 

o To evaluate and rank the acceptable bids or proposals. 


TASK 9t PREPARE THE EVALUATORS 


PreparatioiM for conducting tho bid or proposal evaluation 
Involve two steps: 

1. Prepare the appropriate evaluation forms. 

2. Select and brief the evaluators. 

The procurement and requirements specialists should collaborate In 
designing the evaluation forms. The procurement manager la responsible 
for selecting and briefing the evaluators. 

Step 1; Prepare the Appropriate Evaluation Forms 

At least two evaluation forms are needed in every procurement 
effort — a screening form and one or more detailed evaluation forms. 

The screening form Is designed to Identify bids or proposals that are 
clearly unacceptable or only marginally acceptable In a quick and 
simple manner so that the procurement team can concentrate Its efforts 
on acceptable bids or proposals. The detailed evaluation forms are 
used to determine how acceptable each bid or proposals Is relative to 
each other. 

While no single evaluation fora Is appropriate In all situations, 
all should provide the same Information. Every evaluation form should 
Identify the product or service being purchased; Identify the offeror of 
each bid or proposal (by letter or number, not by name); name the evalua- 
tor and note the date of the evaluation; list the evaluation factors, and 
criteria and appropriate weights; provide Instructions for the eva- 
luators. The specific design of each evaluation form does vary, how- 
ever, depending upon Its purpose. The following guidelines and Illus- 
trations are provided to help the procuroRsnt team select the most 
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Appropriate design for each form. 


o Screening fume should use either the Objective Checklist 
technlqtie (Figure IV-1) or the Adjective Satina technique 
(Figure lV-2), as these are the elaqileet techniques capable 
of dlfferentiattog between acceptable and unacceptable res- 
ponses. 

o Detailed evaluation forms should generally use the Numeri- 
cal Batina technique and/or the Batlo technique — both 
provide the greatest possible degree of discrimination 
between competing bids or proposals, and both enable the 
evaluators to weight each evaluation criterion using the 
Weighted Factors Form (Figure IV- 3) . 

o Consideration should also be given to using the Belatlve 
Ranking technique (Figure IV-6) , instead of the Numerical 
Rating and Ratio Teclmiques, in the design of evaluation 
forms used to select the most capable and responsible of 
several acceptable firms; this usually occurs when the 
procurement strategy is prequalified design competition, 
parallel negotiation, or sequential negotiation. The 
Numerical Rating and Adjective Rating techniques can also 
be used for this purpose. 

The Objective Checklist technique, illustrated in Figure lV-1, 
requires each evaluator to determine only whether a bid or proposal 
is acceptable or unacceptable with respect to each screening criterion. 
The criteria are not weighted. The simplest of all techniques, it 
should be used in nearly all circumstances. 

The Adjective Rating technique. Illustrated in Figure IV-2, 
requires each evaluator to assign one of three or more degrees of 
acceptability to each bid or proposal and screening criterion. For 
example, each evaluator might be required to determine If a bid or 
proposal "exceeds minimum requirements for particular criteria, meets 
fBinjmttm requirements, is unacceptable but correctable, or is totally 
unacceptable" or, alternatively. If the responses are "excellent, very 
good, average, poor, or unsatisfactory." The criteria are not weighted. 
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Remote Sensing 


Project Title: 
Proposal ID: A 


Evaluator Name: 

Carl Jones 

Evaluation Date: 

5/30/80 


RESPONSE RATING 

EVALUATION CRITERIA 

Acceptable 

Unacceptable 

Incomplete 

1. General adequacy of technical proposal In 

meeting specified requirements such as "scale," 
"resolution," "products," ... 




2. Previous expert 




3. Technical capability to perform stated objec- 
tives. 




4. Project management 






TOTALS; 





INSTRUCTIONS on reverse. 


Figure IV-1. SAMPLE SCREENING FORM: OBJECTIVE CHECKLIST TECHNIQUE. 

This screening form Is appropriate for nearly all circumstances. 
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INSTRUCTIONS; 


1. Fill In the title of the procurement project. 

2. Identify the proposal by letter or number. 

3. Sign your name. 

A. Fill In the date of the evaluation. 

5. Review the acceptability of the proposal with respect to each 
evaluation criterion. 

6. Mark the appropriate column for each evaluation criterion. Check 
the column marked "Incomplete" If you c.annot determine the accep- 
tability of the proposal. 

7. Sum each column. 


Figure IV-1 Continued 
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Remote Sensing 


Project Title: 

Proposal ID: A 

Evaluator Name: Carl James 


Evaluation Date: 5/30/80 


UTiMa 

Exceeds Requirements 

Meets Requirements 

Below Normal 

Unacceptable 

Incomplete 

i 

M 

EVALUATION CRITERIA 

SCORE: 

8 

5 

2 

0 

0 

- 

1. General adequacy of technical proposal 
in meeting specified requirements such 
as "scale,” "resolution," "products," ... 







2. Previous experience. 







3. Technical capability to perform stated 
objectives. 







4. Project management. 

_ 







r 


TOTALS: 








INSTRUCTIONS on reverse. 

Figure IV-2. SAMPLE SCREENING FORM: ADJECTIVE RATING TECHNIQUE. 

This form should be used to screen bids or proposals only when it Is 
Important to differentiate between superior and acceptable performance 
or quality. It could also serve as an evaltiation form if the criteria 
are equally weighted. , 



INSTRUCTIONS; 


1. Fill In the title of the procurement project. 

2. Identify the proposal by letter or ntimber. 

3. Sign your name. 

4. Fill in the date of the evaluation. 

5. Review the acceptability of the proposal with respect to each evaluation 
criterion. 

6. Hark the appropriate column for each evaluation criterion. Check the 
column marked "Incomplete" If you cannot determine the acceptability 
of the proposal. 

7. Sum each column. 


Figure IV-2 Continued 
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More complex than the Objective Checklist technique, the Adjective 
Sating technique should be used only when It Is Important to different 
tlate between superior and just acceptable performance or quality. 

The Weight Factors Form, Illustrated In Figure IV-3, requires 
each evaluator to assign a numerical value or score to each evaluation 
criterion using either the Numerical rating technique or the Ratio tech- 
nique. (Both of these techniques are described below.) The scores, 
ranging from zero to 100, are then weighted — multiplied by the corres- 
ponding weights established earlier In Task 6, Step 4. Finally, a total 
weighted score Is calculated for each bid or proposal by summing and 
weighting these weighted scores, factor by factor and part by part. 

The Numerical Rating technique requires the evaluators to use 
their judgment in assigning raw, unweighted scores. The procurement 
team should develop an Evaluator Scoring Guide, similar to the one 
Illustrated In Figure IV-4, to help the evaluators score each bid or 
proposal In a consistent manner. This is accomplished by defining the 
range of numerical values or scores appropriate for various levels of 
acceptability The Scoring Guide should also be designed to create 
breakpoints or significant point spreads among bids or proposals In 
order to reduce the averaging effect caused by a low score on one fac- 
tor or criterion and a high score on another. These breakpoints are 
created by assigning a score of zero to all unacceptable responses 
regardless of their degree or unacceptablllty. 

Judgment Is all but eliminated with the Ratio technique, where 
scores are calculated mathematically as follows: 


IV-8 


PIGVKE IV-3 — SAMPLE WEIGHTED FACTORS EVALUATION FORM: PARTIALLY COMPLETE* 
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Mpnageabllity 
Productivity and Econo«y 
Technical Data and Docuaentatlon 
Overall Sice and Height 
Power Conauaptlon 



t m 

m w* 

^ I 

y u 

z 

^ o 


•8 

*8 

n 


• e 

o| 

•0 

y ^ 
o ^ 

£S 

• I 


i 


m y 



\ 




iv-io 


FIGURE IV-4 — SAMPLE EVALUATOR SCORING GUIDE 


Nufflerical 

Score 

Explanation 



100 points 

Outstanding 

— 

The ideal response In all respects. 

90-99 points 

Excellent 

— 

Ideal In some, but not all, respects. 

80-89 points 

Very Good 

— 

Clearly exceeds minimum requirements. 

70-79 points 

Good 

— 

Contains a definable detail In excess 
of minimum requirements. 

60-69 points 

Adequate 

— 

Just meets minimum requirements. 

50-59 points 

Weak 

— 

Vaguely implies that capability Is pre- 
sent, lacks clarity. 

40-49 points 

Poor 

- 

Minor misunderstanding of requirements, 
omission of minor details. 

0 points 

Unacceptable 

MW 

Major misunderstanding of requirements, 
omission of major details, failure 
to respond. 

0 points 

Incomplete 

— 
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o If the response of a particular bid or proposal to a parti- 
cular evaluation criterion (l.e., the Actual Response) Is 
acceptable, and large values are better than small values, 
then: 

Score « (Actual Response) x 100 
Best Response 

o If the Actual Response Is acceptable, and small values are 
better than large values, then: 

Score ■ (Best Response) x 100 
Actual Response 

o If the Actual Response Is unacceptable, then: 

Score ■ 0 

Where the Best Response Is the best value of any bid or 
proposal with respect to that particular evaluation cri- 
terion. 

Thus, no Scoring Guide Is needed and there Is no opportunity for Incon- 
sistent or biased scoring. In place of a Scoring Guide, the procure- 
ment team should design and use a scoring sheet similar to the one 
Illustrated In Figure IV-5. Unfortunately, the Ratio technique Is 
limited to quantifiable factors by Its very nature. It also suffers 
from the fact that unlike the numerical Rating technique, these 
scores are partially based upon the values of other bids or proposals. 

The Relative Ranking technique, illustrated in Figure IV-6, re- 
quires each evaluator to develop a separate ranking of the bids or 
proposals for each evaluation criterion. Each ranking Is scored as 
follows : 

o The top-ranked bid or proposal Is assigned a value greater 
than or equal to the total number of bids or proposals. 

o Each succeeding lower-ranked bid or proposal Is assigned 
a value one less than the previously ranked bid or propo- 
sal. 


Project Title; Remote Sens In 

Evaluator Name: Carl Jones 

Evaluation Date: 6/8/80 
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FIGURE IV-5 (cont. 
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FIGURE IV-6 Continued 
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0^ POOR QUALITY 


o If two or noro bids or proposalt ar« Judgod to bo oquol 
with roopoct to • particular crlCarlon, thay aro .nsalgaad 
the oaao rank and acora. Thua, Propoaala A and C in Piguro 
IV-6 ara tied for aacond boat with raapact to "adharanea 
to dal ivory achadulaa*' and both racalva a acora of 4; tha 
next beat propoaal, Propoaal D» la aaalpiad a acora of 2. 

c All unacceptable reaponaea ara aaalgnad a acora of caro. 

The acorea are then aunaaed, with tha totala uaad to rank tha blda or 

propoaala. Note, theae acorea do not reflect how cloaa one bid or 

propoaal la to another (l.a., the acorea use ordinal, not cardinal 

nuaibera); thua, they camiot be weighted and are not ccmpatlble with the 

acorea derived front the Numerical Rating or Ratio technlquea. Thla 

technique la moat uaeful aa a meana of Identifying the moat capable and 

reaponalble of aeveral acceptable contractore. 

Step 2; Select and Brief the Evaluatora 

The procurement manager can now aelect the evaluatora. In doing 
ao, he ahould be guided by the following three princlplea. Flrat, the 
evaluatora ahould be objective, pragmatic, diacrimlnatlng Indlvlduala 
who underetand the technical and contractual requirementa and evalua- 
tion criteria well enough to dlacern differracea among the competing 
blda or propoaala. Thus, technical personnel should evaluate techni- 
cal factors, financial personnel ahould evaluate financial factors, and 
80 on. Second, two or three persons ahould Independently evaluate 
the responsiveness of each bid or proposal to each evaluation crite- 
rion. This minimizes the possibility that one evaluator's error or 
misunderstanding will affect the overall screening or evaluation d^l- 
slon. Third, anyone who evaluates the responsiveness of one bM cr 
proposal to a particular evaluation criterion sliould do the stime for 
every other bid or proposal. 


IV- 17 


Once selected, the evaltiators should be given a detailed brief 
Ing on the procurement project covering such topics as: 
o The Needs Statement, 

o The Requirements, 

o The Evaluation Criteria, 

o The Evaluation Forms. 

o The Evaluators’ Responsibilities to be objective and con- 
sistent as possible. 

o The Evaluators' Assignments — who evaluates which evalua 
tlon factors? 


TASK 10: SCREEN THE BIDS OR PROPOSALS 


The procurement team should review all bids or proposals and 
Identify those that merit further, more detailed consideration. This 
screening process allows the evaluators to concentrate their efforts on 
the more acceptable bids or proposals, and may allow Interested con- 
tractors to delay their preparation of detailed technical proposals 
until their qualifications and/or conceptual proposals are judged ac- 
ceptable. There are four steps to this process: 

1. Open the bids or proposals. 

2. Identify clearly unacceptable bids or proposals. 

3. Rank the bids or proposals, as necessary. 

4. Solicit additional information, as necessary. 


Step 1: Open the Bids or Proposals 

The Buyer should open all bids or proposals at the same time 
and place. The names of the offering firms should then be read aloud 
and written out for all to see. Price envelopes should not be opened 
and prices should not be revealed uness required by law. This sugges- 
tion is made because evaluators may subconsciously favor the low bid. 

Once the bids or proposals have been opened, the names of the 
offering firms should be replaced by letter or number codes on all 
copies to be used by the evaluators. These letter or number codes 
should be asax^ned by someone who will not actively screen or evaluate 
the bids or proposals. This procedures will further reduce the amount 
ot evaluator bias — for or against particular firms — that can enter 
into his evaluation. 
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Step 2; Identify Unacceptable Bids or Proposals 


The evaluators can now screen out the unacceptable bids or 
proposals. They should start by reviewing the screening criteria 
listed on the Screening Form (developed in Task 9, Step 1). Next, 
they should read all the bids or proposals. Finally, they should 
review and rate each bid or proposal, recording the ratings on the 
Screening Form. Two completed Screening Forms are illustrated in 
Figures IV-1 and IV-2. 

The procurement manager and the evaluators should review this 
initial evaluation together, determine the overall acceptability of 
t-;iCh bid or proposal, and eliminate unacceptable bids or proposals 
from further consideration. They should consider only the essential 
requirements listed on the Screening Form In making this decision; 
important but nonessential features or qualifications should not be 
considered. Four categories of acceptability are possible: 

o Clearly acceptable — without any qualifications. 

o Acceptable — pending minor modifications to clear up 

ambiguities or confusing statements, or to correct minor 
errors or omissions. 

o Marginal — the bid or proposal is generally responsive 

but there are some specific statements or conditions that, 
while unacceptable, are correctable. 

o Clearly Unacceptable — the bid or proposal fails to ad- 
dress the stated requirements and contains major errors 
or omissions, or the offeror lacks the necessary quallfl- 
cat ions. 

The procurement team must now notify the offerors of clearly 
unacceptable bids or proposals that their u'fers have been eliminated 
from further consideration. The notification letter should briefly 
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state the reasons for rejecting the bid or proposal and offer a more 
detailed debriefing at a mutually acceptable time. The letter must 
be accompanied by any bonds posted with the bid or proposal. A sim- 
ilar letter should also be sent to the offerors of marginal bids or 
proposals if the procurement strategy is One-Step Sealed Competitive 
Bidding, One-Step Design Competition, or Prequalified Design Competi- 
tion; and to the offerors of acceptable bids if the procurement stra- 
tegy is One-Step Sealed Competitive Bidding and there are sufficient 
number of clearly acceptable bids to assure competition. 

Step 3; Rank the Bids or Proposals. As Necessary 

Depending upon the procurement strategy, it may be necessary 
to rank the bids or proposals in order to identify those that deserve 
further consideration. As Table IV-1 indicates, this becomes neces- 
sary whenever the procurement strategy is Prequalified Design Compe- 
tition, Parallel Negotiations, Sequential Negotiation, or Two-Step 
Design Competition. In all but the last case, the rankings are based 
upon the relative qualifications of the interested contractors; rank- 
ings in Two-Step Design Competitions are based upon design factors. 

Skip directly to Step U if the procurement strategy is Two-Step Sealed 
Competitive Bidding; to Task 11 if it is One-Step Sealed Competitive 
Bidding, One-Step Design Competition, Competitive Negotiations, or 
Sole-Source Negotiations. 

The ranking must be based upon criteria specified in the solici- 
tation document. These criteria typically are some subset of the eva- 
luation criteria that will be used to make a final award decision. The 
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TABLE IV-1 — SCREENING CHECKLIST 
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evaluators should use either the Numerical Rating technique (Weighted 
Factors Form, Figure IV-3) , the Relative Ranking technique (Figure IV- 
6), or the Adjective Rating technique (Figure IV-2) , to develop the 
ranking conformance with plans developed in Task 9, Step 1. 

The evaluators should skip to Task 11, Step 4, after completing 
this ranking if the procurement strategy is Parallel Negotiations. 

Step 4; Solicit Additional Information. As Necessary 

The procurement strategy may also require that additional infor- 
mation be solicited prior to the evaluation task. This solicitation 
can be a request for priced bids or a request for detailed technical 
proposals. It also can involve technical discussions with the offerors 
of acceptable proposals (prior to soliciting priced bids) or explora- 
tory discussions with the most qualified contractors (with no actual 
solicitation taking place). Table IV-1 summarizes the effect of the 
procurement strategy on the need for additional information. 

Technical discussions with the offerors of acceptable proposals 
are necessary only if the procurement strategy is Two-Step Sealed Com- 
petitive Bidding. Discussions should be held with the offerors of 
clearly acceptable proposals to ensure that their proposals were cor- 
rectly interpreted. Discussions should be held with the offerors of 
acceptable proposals to clear up ambiguities or confusing statements, 
to correct minor errors, and to fill in minor omissions. Discussions 
should be held with the offerors of marginal proposals to determlna 
whether their proposals can be modified and made acceptable only if 
there are an insufficient number of clearly acceptable and acceptable 
proposals to ensure competition. 
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Exploratory discussions must be held with at least the three 
most qualified contractors If the procurement strategy Is sequential 
negotiations. These discussions should focus on their qualifications, 
their understanding of the work requirement, and their proposed mana- 
gerial and conceptual approach. Two or more evaluators should partlcl- 
^ pate In these discussions, and they should prepare a standard set of 

i questions (based upon the evaluation criteria) to ask each contractor. 

The procurement team should skip directly to Task 11 for guidance on 
, how to evaluate these top contractors or suppliers and select the top 

^ one for negotiations. 

With the unacceptable bids or proposals Identified and the rank- 
ings of the acceptable bids or proposals completed, the procurement 
team should: 

o Assemble a new bid or proposal solicitation document request- 
ing (a) priced bids If the procurement strategy Is Two-Step 
Sealed Competitive Bidding, or (b) detailed technical pro- 
posals If It Is Two-Step or Prequallfled Design Competition 
(Task 7, Step A) . 

o Send the solicitation document to all offerors of acceptable 
proposals If the procurement strategy Is Two-Step Sealed 
Competitive Bidding, or to the offerors of the top three to 
five technical proposals if the strategy is Two-Step or Pre- 
qualified Design Competition (Task 8, Step 2). 

o Remind these contractors that cash prizes or honorariums 
will be awarded to those that do not win the contract if 
the procurement strategy Is Two-Step Design Competition, 
or Prequallf ie'‘ Design Competition. 

o Notify the remaining contractors that they have been elimi- 
nated from further consideration. Again, the notification 
letter should briefly state the reasons for the rejection, 
offer a more detailed debriefing at a mutually acceptable 
time, and convey any bonds posted with the bid or proposal. 
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TASK 11: EVALUATE THE BIDS OR PROPOSALS 


The evaluators should now have all the information they need to 
evaluate those bids or proposals that deserve further consideration. 
They must: 

1. Evaluate the technical, managerial, and business factors 
specified In the solicitations document. 

2. Analyze prices and costs. 

3. Rank the bids or proposals. 

4. Prepare an Evaluation Report that recommends awarding the 
contract to a particular contractor or initiating negotia- 
tions with particular contractors. 


Step 1: Evaluate Technical. Managerial, and Business Factors 

The evaluation effort begins with the evaluators addressing 
such concerns as: 

o How well does the offeror understand the work requirements? 

o How responsive Is the bid or proposal to the solicitation 

In terms of both essential and nonessential but desired 
features or characteristics? 

o How appropriate Is the bid or proposal's overall technical 
approach of methodology? 

o How adequate Is the offeror's proposed management plan? 

o How adequate Is the offeror's proposed work plan? 

o What is the likelihood that the offeror will be able to 
perform the work within the stated constraints? 

o How reputable is the offeror? 

o How well has the offeror performed on previous projects 
of a similar nature? 

o How stable Is the offering firm from both financial and 
managerial perspectives? 

o How compatible are the offeror and the user or client's 
Styles and philisophies? 
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o How well does the bid or proposal comply with applicable 
procurement policies and objectives? 

The evaluators can draw upon several sources of information to 
answer these questions. Written bids or proposals are the primary 
source of information. Technical or exploratory discussions with indi- 
vidual bidders or offerors (Task 10, Step 4) are another major source. 
Other supplementary sources include procurement records maintained by 
the user or procurement agencies, references obtained from previous 
buyers or clients, credit and financial ratings or audit reports, and 
site visits conducted during the evaluation phase. 

The evaluators should gather all the material needed to evalu- 
ate each bid or proposal; open the bids or proposals; code everything 
to eliminate references to the names of particular firms (as in Task 
10, Step 1); and then evaluate each offer from a technical, managerial, 
and business perspective. The evaluators should proceed with the actual 
evaluation as follows: 

o Review the bids or proposals and related information. 

o Quickly Identify unacceptable bids or proposals using the 
screening criteria and the Screening Form designed in Task 
10, Step 1 (Figure IV-1 or IV-;^) . 

o Review the detailed evaluations criteria specified in the 
solicitation document. 

o Rate the acceptability of each acceptable bid or proposal 
(identified in the second item listed above) with respect 
to each evaluation criterion listed on the Weighted Factors 
Form (Repeated as Figure IV-7) . 

o Record each rating or "Raw Criterion Score" in column 4 of 
the Weighted Factors Form. 

NOTE : The evaluation plans developed in Task 9, Step 1, may 

call for the use of the Relative Ranking technique 
(Figure IV-6) , in place of tne Weighted Factors Form 
in the fourth and fifth points above, if the procure- 
meitt strategy iu Sequential Negotiations. 
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St^p 2; Analyze Prices and Costs 


Price Is probably the least subjective of all the evaluation 
criteria.. Nevertheless, the evaluators should carefully examine the 
prices submitted on formal bids or proposals to determine If they are 
fair and reasonable. 

Price analysis Involves comparing a bid or proposal price to a 
"reference price" derived from: (1) the prices offered by competitors, 

(2) the prices paid by other buyers of a similar product or service, 
and/or (3) engineering estimates of what the product or service should 
cost. Open competition, as evidenced by three or more actual bids. Is 
generally the most reliable method of determining a current, reasonable 
reference price. The prices paid by other buyers must be adjusted to 
account for varying circumstances and needs before they can be used as 
reference prices. Engineering estimates must be prepared by an Inde- 
pendent third party In order to qualify as reference prices. 

Price analysis can allow the evaluators to combine the price 
factor with the other technical, managerial, and business factors 
listed on the Weighted Factors Form. To do this, the evaluators must 
first translate each bid or proposal price Into a price rating — 
equivalent to the ratings developed for the other evaluation factors 
in Step 1 — and record it next to the cost of criterion under column 
A on the Weighted Factors Form. This price rating Is calculated as 
follows: 

o If the offer price is greater than or equal to the refer- 
ence price, divide the reference price by the offer price 
and multiply the dividend by 100. 
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o If the offer prices Is less than the reference price, 
either of two approaches are feasible: 

(1) Divide the reference price by the offer price and 
multiply by 100. 

This approach Is conceptually simple, but It suffers 
from two disadvantages. First, the rating Is always 
greater than 100 and thus not comparable to the rat- 
ings for all other factors (other ratings are between 
zeros and 100). In effect, this overemphasizes the 
cost factor at the expense of all other factors. 

Second, this approach rewards Instead of penalizes 
unreallsltlcally low bids or offers. 

(2) Divide the offer price by the reference (./“'ce; multiply 
the dividend by 100; add a "margin for error" (e.g., 

5, 10, 15, ...x); and. If the result Is greater than 
100, reduce It to 100. 

This approach Is both comparable to the ratings devel- 
oped for other evaluation factors and fair In that It 
penalizes unrealistically low bids or offers. Its 
problems stem from the method of penalizing low bids 
or offers. First, It assumes a tu. rgln of error of 
XX In setting the reference price and penalizes all 
bids or offers below this arbitrary level, regardless 
of whether or not the bid or offer Is reasonable in 
light of the entire bid or proposal. Second, this 
approach equates all bids or proposals with prices 
between this arbitrary level and the reference price, 
giving all a rating of 100. 

Penalties for unreallsltlcally low prices are Important because 
low prices may signify a bidder or offeror's lack of understanding of 
the work requirements, or they may Indicate Incompetent estimating, 
sharp bidding practices, and likely cost overruns. The challenge Is 
to develop a method that dues not penalize the contractor or supplier 
for errors the procurement team may mcke In setting the reference price. 

Cost analysis Is another procedure for determining the fairness 
and reasonableness of a price; however. It should be used only when 
price analysis based on competitive bids or catalog prices Is not 
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possible. Cost analysis is used in the following instances: (1) to 

analyze proposed prices or cost estimates in negotiated procurements, 

(2) to validate bills submitted under cost-reimbursement contracts, 

(3) to price changes to a contract, and (A) to determine the amount of 
any settlement when a contract is terminated. These last three instances 
occur during the contract administration phase, as discussed In Section 
VII. 

Cost analysis involves breaking a price down into its component 
elements to determine whether each cost element is reasonable and 
allocable. Costs are considered reasonable if a prudent person would 
spend the same amount in a competitive business situation. Costs are 
considered allocable if they can be assigned to one or more organiza- 
tional subdivisions, contracts, functions, or other work units in pro- 
portion to the relative benefits generated by those costs. For addi- 
tional guidance on cost analysis, refer to the American Bar Associa- 
tion's Hodel Procurement Code for State and Local Governments . Article 
7. Copies of this Model Procurement Code may be obtained by contact- 
ing: 

o Coordinating Committee on a Model Procurement Code 
1800 M Street, N.W. 

Washington, D.C. 20036 
(202) 331-0133 

When applying cost analysis, the evaluators should break a price 
down into four major categories: Direct Labor, Indirect Labor, Expenses, 

and G&A and Profit. Direct Labor costs are usually allocated to differ- 
ent labor categories by multiplying the number of person-hours, days, 
weeks, or months of work required in each labor category by the appropriate 
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pay rates. Fringe benefits and overhead charges, the two Indirect Latbor 
costs, are usually allocated as a percentage of Total Direct Labor 
costs. Travel and per diem, consultants, subcontractors, direct mate- 
rials, special equipment, and other specific expenses are usually allo- 
cated Independently with as much justification as possible. C&A (l.e.. 
General and Administrative) costs are usually allocated as a percentage 
of Direct and Indirect Labor, and Expenses, while profits or fees are 
usually allocated as a percentage of all other costs. The evaluators 
should evaluate the reasonableness of each of these costs, concentrat- 
ing their efforts on the high cost areas of a proposal, on those areas 
where serious doubts to validity exist, and on the direct costs In gen- 
eral. 

The procurement team should require the winning contractor to 

certify that the information contained on the Cost-Price Dislocure Form 

is complete, currerc, and accurate. Although the Jurisdiction's legal 

counsel should be consulted on the actual wording of the certification 

statement, it might read "I hereby certify that, to the best of my 

knowledge and belief, all data herewith submitted are complete, accu- 

* 

rate, and current." An audit of the winning contractor's books and 
records may also be necessary to check these claims. This audit could 
be conducted by the government's own internal auditors or by an Indepen- 

Truth in Negotiations Act, U.S. Code, Vol. 10, Secs. 2306 F (1970). 

The Federal Government requires this certification in order to enable 
it to recoup, from the contractor, every dollar paid that is in excess 
of the true costs if a post-contract audit uncovers misrepresentations 
of costs or prices. The Federal Government requires that the certi- 
ficate be executed after a price agreement has been rer''hed as cost and 
pricing data are likely to be changed by the negotiation process. 
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dent accounting firm. 


Step 3 ; Rank the Bldg or Propoaala 

The next step Is to rank all the acceptable bids or proposals 
In the order of their overall value to the Jurisdiction. This Is accom- 
plished by using the Weighted Factors Form (repeated as Figure IV- 7 ) to 
calculate Factor Scores, Part Scores and a Total Weighted Score for 
each bid or proposal as follows: 

o Factor Score ■ ((Raw Scorei x Criterion Weight (Raw 

Score2 x Criterion Score2) “ (Raw Sccce3 x 
Criterion Score3) -f ...) 7 (Criterion Welght]^ 
+ Criterion Weight2 + Criterion Welght3 + ...) 

o Part Score - ((Factor Scorej x. Factor Weighty) + (Factor 
Score2 x Factor Welght2) (?«ctor Score3 x 
Factor Score3> + ...)) f (Factor Welghti + 
Factor Welght2 "*■ Factor Weight3 + ...) 

o Total Score • ((Part Score^^ x Part Welghti) + (Part Score2 

X Part Welght2) (Part Score3 x Part Welght3) 

+ ...) 7 (Part Welghti + Part Welght2 + Part 
Weight 3 + . . .) 

The total scores are then used to rank the bids or proposals. 

If the cost factor was not incorporated into the Weight Factors Form, 
and price or cost data are available, then the ranking should be adjusted 
at this time to account for price cost differences. 

The rankings developed by individual evaluators frequently 
differ. Thus, after each evaluator ranks the bids or proposals, a 
composite ranking should be prepared. This composite ranking can be 
developed by averaging the total v;eighted scores for each bid or pro- 
posal and then comparing these averages, or by preparing a scatter 
chart to compare the actual rankings of individual evaluators. A 
scatter chart (illustrated in Figure IV-6) is a tabulation of the 
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FIGURE IV-7: SAMPLE WEIGHTED FACTORS FORM: COMPLETED. This illustration shows a completed evaluation of 

Proposal A, focusing on the offeror's record of past performance (Part II-E) In detail, and summarizing 
the scores of all other evaluation criteria. In a real procurement, the form would have to be expanded 
to provide room for scoring the component criteria of each evaluation factor. 
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rankings of the offers made by each evaluator that identifies how many 
evaluators ranked each offer first, second, third, and so forth. Close 
examination of a scatter chart may reveal that a certain group of offers 
are ranked high by all, or almost all evaluators. In Figure IV*^, for 
example, offers M, G, and C are all ranked no worse than fourth, while 
no other offer is ranked better than third. Offers M, G, and C, there- 
fore, are obviously the three best offers. Furthermore, Offer C 
appears to be the best of the three. 

Step A; Prepare an Evaluation Report 

The procurement team should review the composite ranking of 
the bids or proposals and, depending upon the procurement strategy, 
recommend : 

o Awarding the contract to a particular contractor in accor- 
dance with his bid or proposal ( if the procurement strategy 
is One-Step or Two-Step Sealed Competitive Bidding, One- 
Step or Two-Step Design Competition, or Prequalified Design 
Competition) . 

o Initiating simultaneous negotiations with three to five 
particular firms (if the procurement strategy is Competi- 
tive or Parallel Negotiations) . 

o Initiating negotiations with a particular firm (if the pro- 
curement strategy is Sequential or Sole-Source Negotiations). 

This award recommendation should be part of an Evaluation Report 
that summarizes the top three to five offers and discusses the rationale 
for the award recommendation. The Evaluation Report should also discuss 
any significant issues, problems, or questions that affected the rank- 
ing. In particular, this Report must describe the rationale for recom- 
mending other than the lowest cost offer, the rationale for recommend- 
ing other than the offer with the highest overall rank, and any trade- 
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ORIGINAL PAGE IS 

OF POOR QUALITY RANK 



Composite 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

M 

1 

2 

3 

1 












3 

G 

2 

3 

1 

1 












2 

L 



1 


1 

3 

1 


1 







6 

C 

4 

2 


1 












1 

A 



1 

3 

3 











4 

N 






2 

3 

1 

1 







7 

F 



1 

1 

3 

1 

I 









5 

B 






1 

2 

4 








8 

0 








2 

4 

1 






9 

H 










2 

4 


1 



11 

J 











2 

4 


1 


12 

D 

— 








1 

4 

1 

1 




10 

I 












2 

2 

1 

2 

13 

K 













4 

2 

1 

14 

E 














3 

4 

15 


figure IV-8; SAMPLE SCATTER CHART. This chart identifies how many evaluators 
ranked each of 15 offers first, second, third ... fifteenth. 

For example, one evaluator ranked Offer M first, two evaluators 
ranked it second, three ranked it third, and one ranked it fourth. 
On the other hand, three evaluators ranked Offer E fourteenth, and 
four ranked It dead last. The Initial ranking of the offers, 
shown in the leftmost column, can be taken from any one evaluator. 
The composite ranking, shown in the rightmost column, is 
determined by examining the chart — the best overall offer is 
usually the one ranked first by more evaluators than any other 
offer (i.d., Offer C); Offers G and M are the only other offers 
ranked first; thus they are ranked two and three overall; no 
other offers were ranked first or second, and Offer M has more 
number 3 rankings than any other offer, so it is ranked fourth 
overall ... Furthermore, Offer C appears to be the beat of the 
three. 
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offs that were considered. The Report should also briefly describe 
the deficiencies In the remaining bids or proposals. A complete Eva- 
luation Report should include the following information: 
o A Problem Statement or description, 
o The Award Recomendatlon and Rationale. 

o Any unresolved problems or Issues with the recommended 
bld(s) or proposal(s). 

o A listing of who vrris solicited, and how. 
o The evaluation criteria and weights, 
o Summaries of the best bids or proposals, 
o The completed evaluation forms, 

o The Individual and composite rankings. 

This Evaluation Report should be used to present the results of 
the evaluation to the appropriate declslon-maker(s) for their approval. 
The Report can also be used to explain the award decision to the press, 
Internal auditors, unsuccessful respondents, and anyone else Interested 
In the details of the award decision (assuming that negotiations are 
unnecessary). The Evaluation Report also serves as a major Information 
source for negotiators, and as a permanent record of the procurement 
effort. 
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SECTIOM V — NEGOTIATION AND AWARD 


This Section discusses how to prepare for contract negotiations, 
how to negotiate with a prospective contractor or supplier, and how to 
award a contract. The objectives of this negotiation and contract 
award phase are: 

o To collect sufficient data and Information to make final 
decisions on selecting an offeror to receive a contract 
award; 

o To document the basis for this selection In order to pro- 
tect the government against unfounded claims and criticisms; 

o To prepare and execute the necessary contractual documents 
that represent the best Interests of the government and ex- 
press the essence of the mutual agreement between the govern- 
ment and the contractor; and 

o To notify unsuccessful offerors of the basis for the award 
decision, express gratitude for their efforts, and Indicate 
how they might improve their responses for future require- 
ments. 

Contract negotiations are appropriate only If the procurement 
strategy calls for them. They are used to clarify ambiguities In spe- 
cific aspects of a bid or proposal; to gain a better understanding of 
the offeror's capability, proposed approach, knowledge, or experience; 
or to reach a mutual agreement on price and other business terms. Skip 
directly to Management ^proval Point #6, If the procurement 
strategy is One-Step or Two-Step Sealed Competitive Bidding, One-Step 
or Two-Step Design Competition, or Prequalified Design Competition. 
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MANAGEMENT APPROVAL POINT #5 


Top maxuigeinent must have an opportunity to review the Evaluation 
Report prepared earlier In Task 11, Step 4. Mrnagement approval Is 
essential at this time because the procurement team Is, in effect, eli- 
minating all but a few firms from further consideration. Top manage- 
ment should review the Evaluation Report and seek answers to the follow- 
ing questions: 

o Did the evaluators review the bids or proposals in an objec- 
tive and impartial manner? 

o Were there any Irregularities In the evalxiatlon process that 
may have Influenced the recommendations contained In the 
Evaluation Report? 

o Do the evaluation recommendations adequately reflect the 
jurisdiction's equal opportunity guidelines, procurement 
policies, or other "political" considerations? 

Top management's decision — either to approve the evaluation 
recommendations or to revise the listing of firms with which to begin 
negotiations — must be documented. The decision and the rationale for 
It should then be attached to the Evaluation Report. 
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TASK 12; PREPARE FOR NEGOTIATIONS 


State and local governments frequently meet with potential 
contractors to present their case for reducing prices, changing delivery 
schedules, making tradeoffs between quality and price, or adjusting 
other elements of a proposal. Experience suggests that careful prepara- 
tion Is Important In order to strengthen a Jurisdiction's bargaining 
position relative to the prospective contractor or supplier's bargaining 
position. Prospective contractors or suppliers are likely to have the 
stronger bargaining position because Information about budget allocations , 
program needs, and political pressures are usually public knowledge. 
Therefore, personal charm, interpersonal skills, and negotiating tactics 
are inadequate substitutes for careful preparation. 

The procurement team should follow seven steps In preparing for 
these negotiations: 

1. Formulate negotiating objectives. 

2. Select the negotiating team. 

3. Review the procurement. 

4. Brief the negotiators. 

5. Determine the relative bargaining positions of the juris- 
diction and each prospective contractor. 

6. Select a time and place for the negotiations. 

7. Prepare a meeting agenda. 

Step 1; Formulate Negotiating Objectives 

The jurisdiction's overall objective in entering negotiations 
is to reach a contractual agreement that Is most advantageous for It- 
self after considering price and other factors such as the delivery 
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schedule, product qv.-.llty, support services, contract administration 
procedures, and acce^cance or benchmark testa. The procurement team 
should formulate specific objectives In these or other areas to guide 
negotiations with each potential contractor or supplier. 

The procurement team should begin by reviewing the Evaluation 
Report prepared eaislier In Task 11, Step 4 — concentrating on the 
shortcomii.gs of each proposal still under consideration. Team members 
should then determine, on a proposal-byproposal basis, whether it is 
in the jurl.^alctlon's best interests to seek improvements in any area. 
Based on this analysis, the procurement team should describe the improve- 
ments sought in each proposal using specific, well-defined, measurable 
objectives such as the following: 

o Reduce the maximum time to complete image interpretation 
and data extraction from three months to two months. 

o Shift manpower allocations so that the st\idy places twice 
as much emphasis on Inventorying water resources. 

o Increase training service to an equivalent of 20 person- 
days. 

o Set aside ten percent of all subcontracts for minority con- 
tractors. 

o Increase progress reporting from a bimonthly basis to 
a monthly basis. 

o Require the final product to pass various tests. 

o Reduce the time of photography from between September 15 and 
November 15 to between October 15 and November 15. 

o Reduce the profit factor from twelve percent to seven percent. 
Finally, the procurement team should prepare arguments, again on a 
proposal-by-proposal basis, tc support their position that improvements 
are warranted. 
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8f p 2; 8el«ct th« Negotiating T—n 


During negotiations, a Jurisdiction may be represented by a 
single negotiator or by a negotiating team. The usual advantages cited 
In favor c£ a single negotiator are that this choice: 

o Pointedly underscores the negotiator's sole responsibility 
and accountability for the outcome of negotlstlons. 

o Requires that the negotiator be fully familiar with all 
managerial, technical, legal, and business aspects of the 
proposed contract. 

o Precludes the possibility that differences of opinion may 
arise among team members at the negotiation table, thereby 
weakening the Jurisdiction's position. 

o Thwarts company negotiators in their effort to direct nego~ 
tiations to the most sympathetic member of the Jurisdiction's 
team. 


Despites these arguments, negotiating teams are becoming more 
and more prevalent in large, complex, expensive, and important procure- 
ments. This trend exists for several reasons: 

o It is frequently impossible for a single negotiator to be 
thoroughly familiar with all the pertinent aspects of a 
procurement, especially those dealing with the highly 
involved technical considerations of remote sensing, sub- 
stantial Jurisdiction facilities or property, substantial 
subcontracting, or shared responsibility with line agencies 
for post-award decisions (e.g., design approvals, change 
orders, etc.). 

o A negotiating team gives the Jurisdiction a greater range 
of managerial, technical, legal, and business capabilities 
with which to counter the contractor or supplier's argu- 
ments than would be possible if only a single negotiator 
were used. A team composed of experts in several fields 
may also more readily expose factual errors made by the 
contractor or supplier, thus putting him or her on the 
defensive. 

o The advance and defense of a Jurisdiction's bsrgainlng 

positions by seversl persons produces a psychological advan- 
tage in favor of the Jurisdiction. 
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o The use of a negotiating team spreads the physical burden 
of negotiations among several individuals, thereby reduc- 
ing fatigue and the Judgmental errors that fatigue may caus«. 

o The availability of several persons, each with specialised 
capabilities and differing perspectives, can tocrease the 
effectiveness of pre-negotiation planning and simplify the 
resolution of problems arising during negotiations. 

o The advantages usually cited in favor of using a single 
negotiator can also be claimed by a negotiating team if 
the team is lead by a strong negotiator. 

Each negotiating team must be led by an experienced negotiator. 

If the Jurisdiction lacks an experienced negotiator, one alternative 
is to borrow such an individual from a local business, university, or 
public interest group. Another alternative is to enroll a negotiator in 
a short training program on the art of negotiations. For Information 
on how to contact private firms offering training programs on procure- 
ment negotiations, refer to Table V-1. 

The composition of the entire negotiating team depends upon 
the objectives of the negotiations, size of the Jurisdiction, value of 
the procurement, and its complexity. In addition to an experienced 
negotiator, each team should include a remote sensing requirements 
specialist, a procurement specialist, someone with top management's 
perspective, and appropriate technical support specialists — such as 
photo interpreters, field surveyors, cartographers, as well as an auditor 
and a lawyer at times. While each of these perspectives is necessary, 
it is possible that one individual can fill several roles on the nego- 
tiating team. 

Step 3; Review the Procurement 

Perhaps the most important thing that a negotiating team can do 
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TABLE V-l — SOURCES OF NEGOTIATION TRAINING 



FOR INFORMATION ABOUT: 


• Mr. Gary Karrasa 

Cantar for Effactiva Nasotlatlng 
2066 Waatwood Boulavard 
Loa Angalaa* California 90025 
(213) 476>45‘4 

Thraa^day aaainara on "Succeaa- 

iul Nagociacing"» CONTACT: a AMR Intarnational 

1370 Avanua of tha Anaricaa 
Naw York City, New York 10019 
(800) 223-6787 

Two and ona-half day aaminara 
on "Negotiating Skilla" and a 
corraspondance couraa callad 
Negotiating Your Way to Success 

CONTACT: a American Managemant Associations 

135 W. 50th Street 

New York City, New York 10020 

(212) 586-8100 

Additional training programs, 

CONTACT: a Don Sowle Associates, Inc. 

1911 Jefferson Davis Highway 
Arlington, Virginia 22202 
(703) 979-4360 

a Sterling Institute, Inc. 

1010 Wisconsin Avenue, N.W. 
Washington, D.C. 20007 
(202) 337-4000 

a Harbrldga House, Inc. 

Offices in Boston, Chicago, Denver, 
Los Angelas, Naw York, and 
Washington, D.C. 


One-day negotiating aaainara 
and a 12-hour video-taped 
saainar prograa callad "Effec- 
tive Negotiating" (including a 
one-hour preview tape), C0NTA(!T: 
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to prepare for negotiatlona is to review the mtlre procureaent — 
including the original problmi or need atatenent, the aolution require* 
nenta and apecificationa» the evaluation criteria, the negotiating ob* 
jectivea, and each propoaal atill under conaideration. In conducting 
thia review, team meffibera should individually seek to understand: 

o How the requirements have changed over time. 

o What experiences other Jurisdictions have had in procuring 
the same or similar remote sensing products or services. 

o What remote sensing technologies will be used to obtain 
Che desired product and what type of image processing 
interpretation and analysis methods will be used. 

o What technical and managerial problems must be solved by 
the contractor. 

o Which problems appear to be critical. 

o How TiRich effort is necessary to overcome these problems. 

o What work can or must be done by subcontractors. 

o How imich support the Jurisdiction plans to provide the 
contractor. 

o What assumptions can be made in estimating costs. 


Step 4; Brief the Negotiators 

Before any negotiations begin, the negotiator or the negotiating 
team must fully understand: 

o The background or history of the procurement, 
o The objectives of the procurement, 
o The negotiating objectives for each proposal, 
o The function of each team member, 
o The steps in negotiating an agreement, 
o What each team member is and is not expected to do. 
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o How the team members are esqtected to communicate with each 
other. 

o Who will represent the contractor or supplier. 

o What roles the contractor or supplier's bargaining position 
are expected to play. 

Only one person snould actually negotiate with a prospective 
contractor, even when the Jurisdiction Is represented by a negotiating 
team. This chief negotiator must know when to call on the team members 
and how to use their skills to the best advantage. He or she must 
continually exercise the positive control necessary to both ensure 
effective comniunicatlons and maintain a strong position. Other mem- 
bers of the negotiating team should be Instructed to listen atten- 
tively, note any opportunities for strengthening the jurisdiction's 
position, and answer any questions directed to them by the chief nego- 
tiator. 

Two or more negotiating teams may be necessary when the procure- 
ment strategy calls for Competitive or Parallel Negotiations. If mul- 
tiple teams are required, one Joint briefing is sufficient to cover 
the background, history, and objectives of the procurement, and the 
overall negotiating process. Each team should then conduct a separate 
briefing dealing with the proposal(s) they are to consider, the corres- 
ponding negotiating objectives, their roles in the negotiations, and 
the contractor's negotiating team. 

Step 5; Determine the Relative Bargaining Positions 

After the negotiating team has been briefed, team members should 
determine the relative strength or weakness of the Jurisdiction's 
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bargaining position in relation to each prospective contractor or 
supplier’s bargaining position. This relationship can be influenced 
by many tangible and intangible factors, including: 

o The amount of competition for the contract. 

o The intensity of the contractor or supplier's desire for 
the contract. 

o Time pressures on the Jurisdiction and contractor to seek 
agreement . 

o External pressures — regulatory, legal, political, and 
public — that one party can bring to bear against the 
other. 

Finally, there are many regulatory, legal, political, and i ablic 
pressures that work to the advantage of one party or the other . Ex- 
ternal pressures that work to the Jurisdiction's potential advantage 
include: 

o Procurement regulations that state the rules and establish 
the framework within which the negotiator must operate, 
thereby allowing the negotiator to place the blame for 
certain positions taken on a third party beyond his or her 
control. 

o Administrative policies that require top management approval 
of negotiated agreements. 

o The Jurisdiction's reputation in a large market and the 
contractor's or supplier's awareness that his conduct on 
one procurement may influence his ability to secure future 
business from the jurisdiction. 

o The weight of public opinion against a contractor or sup- 
plier who attempts to take advantage of the Jurisdiction — 
wasting taxpayers' money and jeopardizing local program 
efforts. 

External pressures that may strengthen the contractor's bargaining 
power include: 

o Procurement regulations that limit negotiations to specific 
issues or items, or otherwise limits the flexibility of 
negotiations. 
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o Pressures exerted by members of a council or legislature 
for business for their constituents or political allies. 

o Pressures exerted by the eventual user to have a specific 
contractor or supplier perform the desired work. 

o Pressures created by a favorable precedent lf» for example, 
the contractor or supplier was able to secure concessions 
from the jurisdiction on past contracts. 

o Pressures created by company policy that, for example, 
might require all contracts to use a fixed price base, 
to use standard prices, or not to negotiate price. 


Step 6; Select a Time and Place 

Negotiations should be held at the jurisdiction's offices at a 
mutually agreeable time. The jurisdiction p«lns the following advan- 
tages by holding negotiations on its premises: 

o There is often a psychological advantage in having the 

contractor or supplier (the seller) come to the jurisdic- 
tion (the buyer). 

o On most procurements, the jurisdiction saves the time, 
money, and effort involved in traveling to another loca- 
tion. 

o Members of the negotiating team can keep In touch with 
their other work. 

o The availability of technical, legal, and other specialists 
is ensured, assuming they are needed. 

o The pressure on the chief negotiator to conclude the nego- 
tiations in order to return to his office is reduced and, 
if an acceptable agreement cannot be reached, the contrac- 
tor or supplier will be the one who must return for a future 
bargaining session. 

o If an Impasse occurs, a higher authority is more likely to 
be available for consultation. 

o Team members will not be faced with awkward sitxiations 
such as accepting lunch at, or being transported to and 
from, the contractor or supplier's offices. 


O 
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Step 7; Prepare a Meeting ARenda 


One of the most difficult aspects of a negotiation is to con- 
fine the discussions to important issues and avoid irrelevant subjects. 
The chief negotiator should, therefore, prepare a detailed (private) 
meeting agenda that lists the deficiencies or problems in each proposal, 
the order in which to discuss these deficiencies or problems the ration- 
ale for the Jurisdiction’s position on each issue, the information 
needed from the contractor or supplier on each issue, and the Jurisdic- 
tion's tentative opening and final position on each issue. 

The Jurisdiction's opening position on any issue should be 
relatively extreme in order to avoid foreclosing greater concessions 
from the contractor and to provide room for bargaining. However, 
this position must be justifiable or else the Jurisdiction will appear 
to be unreasonable and/or arbitrary, and its negotiator will be placed 
on the defensive. The Jurisdiction's closing positions should have 
been defined in Step 1. 

The detailed (private) agenda discussed above must not be dis- 
closed to the contractor or supplier. Bather, the negotiating team 
should prepare a less detailed (public) agenda for use during the 
meeting itself. This agenda should be written in fairly general lan- 
guage, cover the issues and their sequence, and steuld not reveal the 
Jurisdiction's position. Also, it should ideally help put the contrac- 
tor or supplier in a frame of mind to make concessions. 
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TASK 13: NEGOTIATE AN AGREEMENT 


The negotiating team should now be ready to sit down with a 
potential contractor or supplier to negotiate an agreement. In Com- 
petitive Negotiations, the jurisdiction usually negotiates simulta- 
neously with the offerors of the best two to five technical proposals, 
although negotiations may be limited to one firm if one proposal is 
clearly superior to all others. Simultaneous negotiations with two to 
five firms are also used with the Parallel Negotiation strategy. Sequen- 
tial Negotiations Involve only one firm at a time, beginning with the 
most qualified firm. Either an agreement is reached with this firm, or 
the negotiations are terminated and begun again with the next most 
qulaifled firm. Sole-Source Negotiations obviously Involve only one 
prospective contractor or supplier. 

Negotiations do not lend themselves to step-by-step game plans. 
Therefore, the chief negotiator must be flexible and sensitive to the 

contractor's or supplier's arguments and approaches. Too great a depen- 
dence upon a detailed strategy or preconceived tactics may backfire if 
the contractor or supplier says or does the unexpected. There are 
several general steps, however, that the chief negotiator should 
follow: 

1. Initiate discussions on the relevant Issues. 

2. Sell the Jurisdiction's position on these issues to the 
contractor or supplier. 

3. Conclude negotiations with a summaiy covering all key 
points. 

4. Prepare an award recommendation. 

The negotiating team should follow the general guidelines pre- 
sented in Table V-2 throughout the ensuing negotiations. For additional 
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TABLE V-2 ~ NEGOTIATION GUIDELINES 


DON'T 

DON'T tip your hand too early. 

DON'T get so bogged down in details that the overall objectives are lost. 

DON'T try to prove the contractor wrong. 

DON'T try to make the contractor's negotiator look bad in the eyes of his 
superiors. 

DON'T dictate to the contractor with statements like "You'll have to do 
this or that." 

DON'T ridicule or insult the contractor or his representatives with 
statements like "You're not qualified to negotiate." 

DON'T establish a standard negotiation strategy to be used again and 
again. 

DON'T be unyielding except on really Important Issues. 

DON'T be intimidated. 

DON'T be on the defensive about your position. 

DON'T let the contractor take over completely. 

DON'T keep on negotiating when you are out of facts and the situation 
gets irrational or emotional. 

DO 

DO NEGOTIATE at your offices, 

DO ISOLATE members of the contractor's team by seating members of your 
negotiation team between them. 

DO NEGOTIATE with those who can make concessions. 

DO REMAIN silent at times and let the contractor talk himself into a 
better agreement than you expected. 
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Table V-2 (continued) 



DO KNOW what you can expect to gain by negotiating and keep the target In 
mind. 


DO NEGOTIATE for the long-term advantage, not the short-term advantage. 

DO KNOW your facts, figures, data, and other Information and be sure 
they are accurate. 

DO DIVERT attention away from your weak points. 

DO CALL a recess or arrange for lunch If the talks hit a snag. 

DO USE specialists to help evaluate new offers or Information. 

DO ALWAYS be fair. 

DO what you say you will. 

DO KEEP your relationships with a contractor on a dignified, business- 
like and Impersonal basis so that you can be absolutely objective In 
your negotiations with him. 

DO BE courteous, considerate, pleasant, and. If necessary, firm. 


DO BE tactful and diplomatic; know how to influence an Issue without 



being adamant or domineering. 

DO KEEP control over your emotions. 

DO STRESS the strong points of the contractor's proposal before noting 
your concerns. 

DO ASK the right questions; a question can be far more disarming than 
a challenge. 

DO STOP talking once you've won your case. 
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assistance, the team may also find it helpful to review Fundamentals of 


Negotiating by Gerard I. Nierenberg (New York: Hawthorn Books, Inc., 

1977). 

Step 1; Initiate Discussions 

The negotiations should begin with an Introduction of the parti** 
cipants and a presentation of the meeting agenda. The chief negotia- 
tor should then invite the prospective contractor or supplier to raise 
any other Issues of concern to him or her. 

The Jurisdiction is usually responsible for initiating the nego- 

* 

tiations because the contractor's or supplier's proposal usually presented 
his or her initial position on all issues. Thus, once the preliminaries 
are finished, the chief negotiator should raise the first issue on his 
agenda, describe the Jurisdiction's concern or reservation, and ask the 
contractor or supplier to respond. If the response meets or exceeds the 
Jurisdiction's negotiating objectives, then it should be immediately 
accepted and recorded in writing for future reference. However, the 
contractor or supplier is more likely to provide an unsatisfactory or 
vague response, or to ask fcr additional time to prepare a response. 

In this case, the chief negotiator should attempt to determine the 
reasons for the contractor's particular response and the relative im- 
portance of the issue to him or her. The chief negotiator is then in 
a better position to sell the Jurisdiction's position on the issue. 

The same approach should also be followed with issues on the 
contractor's or supplier's agenda. The chief negotiator should press 
the contractor or supplier to describe each issue as specifically as 
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possible In order to determine his specific negotiating objective. At 
the same time, the chief negotiator should decline to respond until 
he clearly understands the request, its impact, its significance and 
its cost. 

Step 2; Sell the Jurisdiction’s Position 

The Jurisdiction's position on c^ch issue is sold by exchanging 
offers and counteroffers on an issue-by-issue basis. Success depends 
both on facts and relative bargaining power; logic alone will not neces- 
sarily persuade the contractor or supplier to accept the Jurisdiction's 
position. Thus, the chief negotiator frequently finds it necessary to 
employ various negotiating tactics in an effort to present an accurate 
picture of the Jurisdiction's concerns and to improve the Jurisdiction's 
relative bargaining power. The chief negotiator should, however, never 
turn the negotiating process into an adversary proceeding. 

The chief negotiator should rely upon the detailed (private) 
agenda (prepared in Task 12, Step 7) and the views of the other team 
members during the exchange of offers and counteroffers. The Jurisdic- 
tion's initial position on most issues should be taken from this agenda. 
The chief negotiator should then advance intermediate positions and 
introduce new issues based on his reading of the words, mannerisms, and 
mood of the negotiations. He should also call recesses to allow the 
entire negotiating team to assess the ramifications of the contractor 
or supplier's counteroffers and to prepare positions for new issues 
raised by the contractor or supplier. Finally, the negotiating team 
should keep track of the financial and nonfinanclal consequences result- 
ing from additions, deletions, or revisions to the initial proposal. 
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When logic does not seem to be moving the negotiations toward 
agreement on an issue, the chief negotiator may wish to create some 
progress by making the contractor or supplier appear unreasonable, by 
placing him on the defensive; by referring to a third party; by 
appealing to emotions; or by using straw Issues, walkouts, or recesses. 
The chief negotiator should also be on the lookout for Instances where 
contractor or supplier is using these same tactics. For additional 
assistance, refer to the over 200 strategies and tactics useful in 
contract award negotiations that are described in Give and Take; The 
Complete Guide to Negotiating Strategies and Tactics by Chester K. 
Karrass (New York: Thomas Y. Crowell Co., 1974). 

The chief negotiator may or may not be able to sell the Juris- 
diction’s position on an issue. If an agreement can be reached, it 
should be recorded in writing and reviewed by both parties before the 
next issue is addressed . If an agreement cannot be reached, the two 
parties should expressly agree to disagree and move on to the next 
issue. In moving from one issue to the next, the chief negotiator 
should be extremely careful to ensure that both parties fully under- 
stand the status of their agreement on the current issue — temporary 
disagreement, conditional agreement, final agreement, etc. 

Step 3; Conclude the Negotiations 

When an agreement is finally reached, the chief negotiators 
for both parties should shake hands on it, and their verbal under- 
standing should be recorded in a written memorandum signed by both 
parties. The memorandum should describe each issue raised during the 
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negotiations and how each was resolved In clear, simple, and objective 
English. While the agreement Is still subject to approval by top 
management, this joint memorandum ensures that no important conditions 
are overlooked or mlsimder stood. At this time, all other negotiations 
sould be terminated. 

When negotiations with a prospective contractor or supplier are 
terminated without an agreement, the negotiating team should prepare 
a permanent Negotiation Record and a formal termination letter. The 
Negotiation Record should be part of the permanent file on the procure- 
ment; It should include the original proposal and document all agree- 
ments and tmresolved Issues. The formal termination letter should be 
mailed as soon as possible, and It should clearly state the reasons for 
terminating the negotiations and return any bonds posted with the pro- 
posal. 

Step 4; Prepare an Award Recommendation 

When an agreement has been reached, the chief negotiator should 
prepare a written Award Recommendation drawing upon Information in the 
technical and cost proposals. Evaluation Report, Memorandum of Under- 
standing, and other Negotiation Records. This Award Recommendation 
should clearly describe the recommended proposal and the major factors 
leading to its selection. It should also: 

o Describe the changes made to the original proposal during 
the negotiations. 

o Document the rationale for any compromises in the jurisdic- 
tion's negotiating objectives. 

o Discuss the other contractor or suppliers with whom negotia- 
tions were conducted and the unresolved issues that pre- 
vented an agreement with them. 
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o Include copies of the winning propoeel end Mwitorendun 
of Understanding. 

This Award Recommendation should become part of the permanent 
file on the procurement, and It should be used to present the results 
of the negotiations to the appropriate decl8lon-maker(s) for their 
approval. This document can also be used to explain the award decision 
to the press, internal auditors, unsuccessful contractors or suppliers 
and any other Interested party. 
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MA»ACEMEl»T APPKOVAL POINT »6 


R 0 conn«nd«tlons by th« procur« 0 «nt iMinag*<^ chlaf juried let Ion 
negotiator are just that — reconnandatlons. They must still bs approved 
by the appropriate decision-makers, and contract documents must still 
be executed before a binding agreement exists. In deciding whetlier or 
not to approve the Award Reconnendatlon, or In the absence of negotiations 
the Award Recommendation contaiUied in the Evaluation Report, top aanage- 
meat should seek answers to the following questions: 

o Does the jurisdiction still need the product 
or service? 

o Do the jurisdiction's requirements remain 
the same? If not, should the jurisdiction 
cancel the procurement, revise the specifi- 
cations, and go through the procurment 
process again? 

o Were there any irregularities In the pro- 
curement process that might have affected 
the Award Recommendation? 

o Does the jurisdiction have the requisite 
authority to enter Into the recommended 
agreement? 

o Does the jurisdiction have the financial 
resources to pay for the product or 
service? 
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TASK lA ; AWARD THE CONTRACT 


Tha procur«ffi«nt team muat now anaure that tha contractual apacl* 
fications and/or the Menorandun of Underetand^ig are translated Into 
4k legally binding contract between the jurisdiction and contractor. 

This task involves three steps: 

1. Prepare the contract documents. 

2. Execute the contract documents. 

3. Notify unsuccessful offerors that the contract has been 
awarded . 

Step 1; Prepare the Contract Documents 

The initial draft of the contract doctments should be prepared 
by a lawyer who is familiar with the contractual specifications, the 
winning bid or proposal, and, if negotiations were conducted, the 
Memorandum of Understanding. These draft contracw documents should 
then be reviewed by other members of the procurement team — includ- 
ing the procurement manager, requirements and procurement specialists, 
and chief negotiator — to ensure that they accurately reflect the 
terms and conditions of the procurement as they know theta. In parti- 
cular, this review should compare the draft contract documents with 
the following documents: 

o Technical specifications, 
o Contractual specifications, 

o Winning bid or proposal, 

o Memorandum of Understanding. 

The draft should then undergo final review by the Jurisdiction's 
Ic^al staff. 
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Step 2; Execute the Contract Documents 

Two copies of the unsigned contract documents should be sent 
to the contractor or supplier as soon as they have been approved in 
final form by the procurement manager. The transmittal letter should 
ask the contractor or supplier to sigh and return the contracts, post 
any required bonds, and supply all necessary certifications and per- 
mits prior to a specific date. The appropriate Jurisdiction official 
should sign both contracts only after these conditions are satisfied. 
Last, one copy of the fully executed contract shotild be sent to the 
contractor or supplier. 

Step 3: Notify Unsuccessful Offerors 

After the contract is signed by both parties, the jurisdiction 
should so inform the unsuccessful bidders or proposers. A formal 
letter should be written that names the successful contractor or 
supplier and thanks the unsuccessful firms for their time and effort. 
The letter should also extend an offer to debrief the unsuccessful 
offeror at a mutually agreeable time. Such a debriefing: 

o Responds to the contractor or supplier's natural Interest 
in knowing why he was unsuccessful. 

o Assists the unsuccessful contractor or supplier in submit- 
ting more acceptable offers on future procurements. 

o Allows the jurisdiction to develop and maintain good 

relationships with contractors or suppliers who may help to 
meet future procurement needs. 

In debriefing unsuccessful offerors, the procurement manager 
must exercise care to ensure that these unsuccessful offerors are not 
given any proprietary or confidential Information. Furthermore, they 
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should not be led to think that an appeal of the award decision to 
higher authorities would be successful. 



SECTION VI — CONTRACT ADKINISTRATION 


The procurement process does not end with the award of a contract. 
The contractor's performance must be continually monitored, the contract 
Itself may be amended in response to unforeseen problems, and the con- 
tract must eventually be closed-out or terminated. In performing these 
tasks, the procurement team should: 

o Asbure a mutual understanding of the rights, obligations, 
and responsibilities of both the contractor and the govern- 
ment under the contractual agreement. 

o Provide the contractor with the support due him under the 
contract and otherwise uphold the contractual agreement. 

o Correct any problems faced by the contractor in meeting 
his or her obligations and responslblltles. 

o Implement any contract changes desired by the government. 

o Protect the government's Interests In the event of default 
by the contractor or contract termination. 

This contract administration phase requires the special expertise offered 

by a requirements specialist and a procurement specialist. A financial 

expert, laifyer, and negotiator may also be required to handle special 


situations 


TASK 15; MONITOR CONTRACT PERFORMANCE 


Performance monitoring allows the Jurisdiction to diagnose 
problems that may lead to work change orders, schedule slippages, cost 
overruns, and/or unacceptable product quality. Three steps should be 
taken to guard against those problems: 

1. Designate a Contract Administrator. 

2. Establish Administrative controls. 

3. Monitor work progress regularly. 

Step 1: Designate a Contract Administrator 

One person must be given responsibility for administering the 
contract. This Contract Administrator should be the single focal point 
for all interactions between the contractor and the Jurisdiction, and 
should be responsible for the following actions: 

o Coordinating the flow of Information between the contractor 
and the Jurisdiction (while a free flow of Information be- 
tween the two Is invaluable from a technical perspective, 

It frequently leads to Improperly authorized, government- 
initiated changes that can be used by the contractor to 
make claims for additional compensation). 

o Responding to all requests made by the contractor. 

o Monitoring disbursements against the contractual budget. 

o Monitoring actual procurement progress against the work 
schedule. 

o Coordinating the delivery of data or services to the con- 
tractor in sufficient time to avoid delays. 

o Authorizing all no-cost contract modifications and recommend- 
ing all cost adjustments to the appropriate decision-makers. 

o Reviewing and approving all contract deliverables. 

The Contract Administrator should have a technical background 
to pronq>tly diagnose problems In the acquisition, processing, Interpre- 
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tatlon and presentation of remote sensing data» and a managerial back- 
ground to effectively administer all financial, contractual, and manage- 
rial concerns. The primary alternative — assigning technical respon- 
sibilities to one person, and financial and contractual responsibilities 
to another — Is less satisfactory because no one Individual Is respon- 
sible for comparing technical progress and contractual expenditures. 

The jurisdiction's chief administrative officer, or someone else 
with the appropriate authority, must formally designate the Contract 
Administrator by name and clearly define his or her resonslbllltles 
vls-a-vls the contract. This designation should be sent, by letter, to 
the contractor, user agency, purchasing agency, and all members of the 
procurement team so there can be no misunderstanding as to where the 
authority for administering the contract lies. 

Step 2; Establish Administrative Controls 

The Contract Administrator and the contractor's project manager 
should review the rights, obligations, and responsibilities of both 
parties soon after the contract Is signed. During this review, they 
should again discuss all issues that were difficult to settle during 
negotiations since these Issues are the most likely points for future 
disagreement. They should then review the following Items: 

o Communication channels between the jurisdiction and the 

contractor, designating specific personnel by name, title, 
responsibility, address, and telephone number. 

o Major milestones, including the due dates for all contract 
deliverables and the provision of all property, material, 
and manpower by the jurisdiction to the contractor. 

o Administrative and technical requirements for reporting 
work progress. 
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o Administrative requirements for reporting expenses and pro- 
cedures for progress payments or other financial arrange- 
ments. 

o Administrative and technical procedures for Inspecting and 
accepting contract deliverables. 

o Administrative procedures for authorizing modifications to 
the contract. 

Written progress reports are essential If the Contract Administra- 
tor Is to maintain control over the project. Regular progress reports 
should describe actual progress during the current reporting period, 
deviations from planned progress, and problems anticipated in the next 
reporting period. Progress reports should also explain the reason(s) 
for these deviations (current and expected); outline what Is being done 
to correct them; and Indicate what assistance. If any, is required from 
the Jurisdiction. 

Control is facilitated by requiring the contractor to submit 
(1) a baseline schedule, for approval by the Contract Administrator, 
and (2) a comparison of actual progress to the baseline schedule with 
each written progress report. A baseline schedule Is simply a bar 
chart listing the scheduled start and completion dates for each task 
and schedule in the project, plus the dates of special events such as 
the delivery of required products, services, reports, or other doctimen- 
t at Ion. Progress is indicated by blackening In completed activities. 

Cost controls are another means of determining whether the pro- 
curement Is proceeding as planned. Cost controls warn the Contract 
Administrator of any problems the contractor may have in completing 

the required work within the contractual cost limits by showing the 
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relationships between actual and expected costs. Cost controls are 
also used with cost-reimbursement contracts as a means of noting devia- 
tions from target costs. The Contract Administrator can then suggest 
actions that will reduce these and future deviations thereby keeping 
actual costs as low as possible. Finally, cost control Is maintained 
by requiring the contractor to submit (1) a baseline cost plan, for 
approval by the Contract Administrator, and (2) a cost status report 
with each written progress report. 

Quality control Is established by the test and Inspection proce- 
dures written Into the specifications and contract. The Contract Adminis- 
trator should assign the responsibility for conducting these tests and 
Inspecting all documents, products, and services to Individual require- 
ments specialists and technical support specialists. The Contract AdmlnlS' 
trator should also ensure that the tests and Inspections are conducted In 
a timely fashion to avoid having the contractor hold the jurisdiction res- 
ponsible for any delays in the delivery of the final product or service. 
Also, the Contract Administrator should review the results of every 
test or inspection procedure to determine the existence of any problems. 

Other contractual controls are written Into the contract documents. 
These controls regMlate actions the contractor might take that affect 
the contractual relationship Itself. For example, contracts frequently 
require the jurisdiction (i.e., the Contract Administrator) to approve 
all subcontracts and the assignment of claims. 

Step 3; Monitor Work Progress 

The Contract Administrator should be responsible for continually 
monitoring the work done by the contractor. He or she should carefully 
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study the written progress reports, cost status reports, and other ad- 
ministrative controls established in Step 2 In order to uncover existing 
or potential problems. At the first hint of schedule slippage, cost 
overrun, unacceptable quality, or any other problem, the Contract Ad- 
ministrator should evaluate the seriousness of the problem, judge the 
adequacy of the contractor's plans for correcting or avoiding the prob- 
lem, and suggest further corrective action, as necessary. More specific- 
ally, the Contract Administrator should be responsible for: 

o Ensuring the timely submittal of all progress and cost 
status reports. 

o Comparing these reports with the baseline schedule and cost 
plans . 

o Ensuring that the contractor receives the governmental support 
promised him in a timely fashion. 

o Ensuring the timely delivery of all products, services, and 
documentation required by the contract. 

o Ensuring that all quality control procedures (l.e., tests and 
inspections) are followed by the appropriate requirements and 
technical. support specialists Immediately after receipt of 
each contract deliverable. 

o Reviewing the results of tests and inspections before closlng- 
out the contract. 



( 



TASK 16; AMEND THE CONTRACT. AS NECESSARY 

Contract amendments should be avoided whenever possible because 
they usually lead to price increases, schedule slippages, and other 
problems; nevertheless, unforeseen problems, circumstances, and events 
may make a contract amendment a necessity. To protect the Jurisdic- 
tion's interest, contract amendments should not be discussed with the 
contractor (either in person, by telephone, or in writing) without the 
prior knowledge and explicit approval and/or direct supervision of the 
Contract Administrator . 

The Contract Administrator can maintain control over contract 
amendments by requiring that all proposed amendments follow these six 
steps: 

1. Draft the contract amendment. 

2. Evaluate the proposed contract amendment. 

3. Price the proposed amendment. 

4. Issue a formal change order under a unilateral change clause 
(in emergencies only). 

5. Negotiate an acceptable agreement. 

6. Execute the contract amendment. 

Step 1; Draft the Contract Amendment 

A contract amendment may be proposed by either the Jurisdiction 
or the contractor. Regardless of who proposes an amendment, the amend- 
ment should be written in the actual langtuige that will be inserted 
into the contract Itself. Supporting documents should answer the fol- 
lowing questions: 
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o What are the expected dlaadvantagea of the amendment? 

o How can the amendment benefit the procurement? 

o How critical la the amendment to the success of the procure- 
ment? 

o What unforeseen circumstances, problems, or events make the 
amendment necessary? 

o What tasks and steps will need to be added, deleted, or 

changed to Implement the amendment? Why are these modifi- 
cations necessary? 

o What impact will the amendment have on requirements for 
manpower and materials? 

o What Impact will the amendment have on requirements for 
governmental support, evaluation, and testing? 

o What Impact will the amendment have on direct labor costs, 
overhead costs, expenses, or profits? 

o What impact will the amendment have on the ability to com- 
plete the contract on schedule? 


Step 2; Evaluate the Proposed Contract Amendment 

The Contract Administrator should review all draft contract 
amendments and supporting documents and decide whether they merit fur- 
ther consideration. Since a detailed evaluation of an amendment's 
lnq>act and cost may take some time, the Contract Administrator should 
consider issuing a formal, written directive ordering the contractor 
to stop or slow work on specified tasks until further notice Is given. 

The Contract Administrator should draw upon the skills of appro- 
priate requirements specialists and technical support specialists In 
evaluating the proposed contract amendment. The evaluation Itself 
should focus on the advantages and disadvantages of the proposed amend- 
ment: 
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o l8 each benefit cited In the supporting documents true and 
desirable? 

o How significant are the amendment's limitations? 

Additional questions relating to the feasibility of the proposed amend- 
ment are provided in Task 3, Step 6. 

Once the Contract Administrator reaches a decision as to the 
desirability of the proposed amendment, he should proceed as follows: 

o If the proposed amendment does not merit further considera- 
tion, then a formal letter rejecting the proposal and spe- 
cifying the reasonCs) for this decision should be sent to 
the contractor. 

o If a desirable amendment was proposed by the contractor, it 
should be independently priced (Step 3) prior to negotiating 
an acceptable agreement (Step 5). 

o If a desirable amendment was proposed by a government employee, 
it should be revised to incorporate the recommendations of 
the reviewers and to delete the cost estimate before being 
formally transmitted to the contractor. The transmittal 
letter, signed by the Contract Administrator, should direct 
the contractor to assess the merits of the proposed amend- 
ment and submit a priced counter-proposal. This counter- 
proposal should then be independently priced (Step 3) prior 
to negotiating an acceptable agreement (Step 5). 

o If there is not enough time for adequate negotiations and 
the contract contains a unilateral change clause, the Con- 
tract Administrator may price the amendment (Step 3) and 
issue a formal change order (Step 4) before negotiating 
an acceptable agreement (Step S). However, this option 
should be used only in emergencies since it puts the Juris- 
diction at a great disadvantage in any contract amendment 
negotiations. 

Step 3; Price the Amendment 

The next step is to develop an independent cost estimate for the 
contract amendment. This cost estimate should be prepared Jointly by 
the Contract Administrator and appropriate requirements and technical 
support specialists, following the cost estimating guidelines provided 
In Task 3, Step 5. 
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In developing e cost eetinete, the original contract price 
ahould be adjuated to raflect work that la added to or deleted from 
the contract. This adjustaent may ba made ualng one of three nethoda: 

o Price the completed work that Is being deleted from the 
contract at the original contract rates and new work that 
is being added to the contract at current or projected 
rates. 

o beteraine the net change in the work requirements for each 
labor category, type of material, type of facility, and 
other cost factors, and price net reductions at the original 
contract rates and net additions at current or projected 
rates. 

o Determine uncompleted work that is being deleted from the 
contract at current or projected labor and overhead rates 
and the original contract profit rate, and new work that 
is being added to the contract at current or projected 
rates . 

In analyzing the contractor's price proposal, the procurement 
team should be aware that it is always to the contractor's advantage 
to minimize the scope and costs of the work being deleted while maxi- 
mizing the scope of the work being added. Therefore, the procurement 
team should analyze each labor and expense category in the original 
contract and In the new proposal to determine if the deleted work is 
underestimated or if added work is overestimated. They should check 
to see if the new proposal suggests a learning curve in estimating 
basic labor and expenses, and also check to see if the new proposal 
is based on actual costs instead of unadjusted projections of past 
trends. Major changes in the overhead and profit rates should be 
carefully validated, perhaps by an audit. The contractor should, 
however, be granted an increase in the profit rate if the added work 
is more conqilex and risky then the work that is being deleted. The 
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proposed cost plsn should then be checked to ensure thst it Is reason- 
sbls, nsthrastically accurate, and consistent with generally accepted 
cost guidelines. 

Step A; Issue a Formal Change Order. If Mececssry 

If there is not enough time to negotiate a contract uiendment 
and the contract Includes a unilateral change clause, then the Contract 
Administrator may Issue a formal change order. A formal change order 
is a letter, signed by the Contract Administrator, that is identified 
as a change order and describes changes to work tasks tmd the baseline 
schedule plan. Upon receipt of a change order, the contractor Is Inmte- 
dlately authorized to begin work on the changed tasks. Since work 
begins before a cost agreement is reached, this change order procedure 
can be expensive. THIS PROCEDURE IS NOT RECOMMENDED; its use should 
be limited to true emergency situations. 

Step 5; Negotiate an Acceptable Agreement 

Negotiating a contract amendment is similar to negotiating a 
solo-source contract. The Contract Administrator should carefully 
review Tasks 12 and 13 in Section V for detailed guidance on how to 
prepare for negotiations and how to negotiate an agreement. 

Step 6; Execute the Contract Amendment 

The execution of a contract amendment is a straight-forward 
procedure. The contract document incorporating the amendment should 
be prepared by a lawyer — preferably the same lawyer who prepared the 
original contract — based upon the Memorandum of Understanding. This 
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docuamt should bt roviowad by tho Chl«f M^otlotor and Contract 
Adainlatrator prior fo obtaining th« approval of cha appropriate dad- 
aion-iBakar(a), (a.g*» the dapartaant bead, change control board, chief 
atoinietrative officer, or council). Next, the approvfd contract docu- 
aent should be sent to the contractor for his si^ature and, upon its 
return, signed by an authorised official of the Jurisdiction. Finally, 
the Contract Adainistrstor should foraally direct the contractor to pro- 
ceed with the contract as aaendd. 


TASK 17: CLOSE-OUT OR TERMINATE THE CONTRACT 


All contractual relationships must eventually be closed-out 
upon completion of all the work, or terminated prior to completion. 

A cuntract close-out Is an administrative procedure involving formal 
acceptance of all contract deliverables and payment of the contractor's 
final invoice. A contract termination Is generally a tmilateral action 
that -.ips work on all or part of the contract for cause or convenience. 
A contract ran also be terminated by mutual agreement in the same way 
that a contract Is amended (see Task 16). 

This task consists of three steps: 

1. Close-out the contract. 

2. Issue a Stop-Work Order. 

3. Settle all claims. 

Step 1 is performed only upon the satisfactory completion of all work. 
Steps 2 and 3 are performed only to terminate a contract for cause or 
convenience . 

Step 1; Close-Out the Contract 

A contract should not be closed -out until the Contract Adminis- 
trator is satisfied that all contractual obligations have been met by 
the contractor. This occurs when two conditions have been met: 

o The required products or services have been tested or 
inspected (see Task 15, Step 2). 

o The results of these tests and inspections indicate that the 
required products or services comply with the technical spe- 
cifications. 

The Contract Administrator should formally notify the contractor, 
in writing, of the jurisdiction’s final acceptance of all work products 
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as soon as these conditions are met. The contractor's final Invoice 
should be paid. If, however, the previous payments and final Invoice 
exceed the contract price or cost ceiling, then the Contract Administra- 
tor should ask the contractor to submit a revised Invoice for an accep- 
table amount. Finally, all Information relating to the procurement 
should be given to the procurement manager for final evaluation of the 
contract, contractor, and procurement. 

Step 2; Issue a Stop-Work Order 

All or part of the contract may be terminated for cause whenever 
the contractor refuses or clearly fails to meet contractual performance 
requirements. Common causes for default Include: failure to deliver 

acceptable products or services; failure to meet scheduled delivery 
dates or contractual milestones; failure to perform according to other 
contractual terms and provisions; failure to resolve disputes or. offer 
explanations on disputed terms, conditions, or requirements; or demon- 
strated lack of progress that is harmful to the jurisdiction. 

The contractor should be warned that he or she is in default 
before work is actually stopped. This warning should consist of a 
formal letter from the Contract Administrator specifying how the con- 
tractor is in default and suggesting that these problems be corrected 
within a specified time frame such as ten or thirty days. 

If a Stop-Work Order is required, it should be sent by telegram 
and followed up with a formal letter signed by the Contract Administrator. 
The telegram should convey: 

o The effective date of the Stop-Work Order. 



o The scope of the Stop-Work Order In terms of the specific 

work tasks being terminated (the entire contract or any por- 
tion of it can be covered by the Stop-Work Order) . 

o Instructions for stooping work, cancelling all purchase 
orders, and terminating all subcontracts. 

o A request that the contractor acknowledge receipt of the 
Stop-Work Order . 

The letter should convey any claim forms used in processing a contract 
settlement, provide instructions for filling out these forms, establish 
a due date for submitting them and present any additional Information 
helpful in settling claims. 

If the original contract Includes a termination for convenience 
clause, the Jurisdiction can also issue a Stop-Work Order for its own 
reasons, regardless of contractor performance. Federal Government 
contracts usually include a termination for convenience clause and 
there is nothing to preclude its use by state or local governments. 

When a contract is terminated for convenience, however, the Jurisdic- 
tion makes full settlement for all in-process work, materials, equip- 
ment, and cancellation charges for outstanding service and supply con- 
tracts. A termination for convenience clause is usually invoked when 
program funding is cancelled, unexpected technological advances make 
the contracted products or services obsolete, or new constraints are 
imposed by political or administrative decisions. 

Step 3; Settle All Claims 

When a contract is terminated, the contractor may or may not 
be due any money, and the government may or may not be due monetary 
damages, materials, equipment, or partially completed work. The 
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settlement agreement Is dependent upon Whether the termination is for 
cause or convenience. Negotiations between the contractor and jurisdic- 
tion also Influence its outcome. 

When a contract is terminated for cause, the Jurisdiction is 
only responsible for work that is satisfactorily completed. In fixed 
price contracts, the jurisdiction is generally liable only for work 
It had already accepted at the time of default. In cost-relmburseable 
contracts, the jurisdiction is generally liable for all allowable costs 
Incurred up to the time when the contractor receives the Stop-Work Order. 

When a contract is terminated for ccciveuience, the jurisdiction 
is liable for all start-up costs, partially and fully completed work, 
and for any cancellation charges on outstanding purchase agreements or 
subcontracts. The contractor is liable for any costs Incurred after 
receipt of the Stop-Work Order. 

The process of negotiating a settlement after a Stop-Work Order 
has been issued is similar to negotiating a contract amendment except 
that an audit of the contractor's books may also be required. The con- 
tractor is requested to submit a settlement proposal that serves as the 
basis for the negotiations. The Contract Administrator should (1) for- 
mulate the jurisdiction's negotiating objectives, (2) select the nego- 
tiators, (3) review the amended contract with them, (4) review the 
contractor's performance with them, and (5) brief them on their roles 
and methods of communication during the negotiation sessions. The 
negotiating team should then (6) evaluate its relative bargaining power, 
(7) select a time and place for the negotiations, (8) prepare a meeting 
agenda, (9) initiate the discussions, (10) sell its positions, and 
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(11) conclude the negotiations with a signed Memorandum of Under stand Ing. 
Further guidance in these areas Is found in Section V, Tasks 12 and 13. 

A formal settlement agreement Is based on the Memorandum of 
Understanding and should be prepared by a government lawyer and reviewed 
by the Contract Administrator and Chief Negotiator. Approval of the 
settlement agreement should then be obtained from the approprlte decision 
maker (s). The Contract Administrator should transmit the approved agree- 
ment to the contractor with a letter requesting him to sign It and return 
It with a final Invoice. Upon the return of the letter and Invoice, an 

authorized official should sign the agreement for the government, the 
Contract Administrator should check to see that all terms of the agree- 
ment are met, and the invoice should then be paid. Finally, the Contract 
Administrator should turn over all written progress and cost status 
reports, the results of all quality control tests and Inspections, a 
copy of the settlement agreement, and all other Information relating to 
the procurement over to the procurement manager for a final evaluation 
of the contract, contractor, and procurement. 


O 
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APPENDIX A 

Sources of Technical Assistance 

A-1 — Federal Programs Offering User Assistance 

A-2 — Selected U.S. University Remote Sensing Programs 

or Laboratories 

A-3 — State Remote Sensing Coordinators 


c 


VII-1 


APPENDIX A-1 


Federal Programs Offering User Assistance 


Organization 


Address 


Services 


NASA Remote Sensing 
Reglodal Applications 
Centers 


(Northeastern, Middle At- 
lantic, and Great Lakes 
States) 

Dr. Philip Cressy, Head 
Eastern Regional Remote 
Sensing Applications 
Center 

NASA/Goddard Space Flight 
Center 

Greenbelt, Maryland 20771 
(301) 982-2658 

(Southern and Lower Mid- 
western States) 

Mr. Fred A. Patterson, Chief 
Applications & User Develop- 
ment Group 

Earth Resources Laboratory 
NASA/Nat lonal Space Technol- 
ogy Laboratories 
NSTL Station, MS 39529 
(601) 688-2042 

(Western States, Alaska 
and Hawaii) 

Dr. Dale Lumb, Chief 
Technology Applications 
Branch 

NASA/ Ames Research Center 
Moffett Field, CA 94035 
(415) 965-6370 


Orientation, training, coop- 
erative projects and techni- 
cal assistance to State and 
Local Governments Interested 
in applying Landsat data to 
meet their information needs 
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Appendix A~1 (continued) 


uses EROS Data Center 
(EDO 


EROS Applications 
Assistance Facilities 


User Services Unit 
EROS Data Center 
U.S. Geological Survey 
Sioux Falls, SD 57198 
(605) 59A-6511 


EROS Applications 
Assistance Facility 
U.S. Geological Survey 
National Space Technology 
Laboratories 
NSTL Station, MS 39529 
(601) 688-3541 

EROS Applications 
Assistance Facility 
U.S. Geological Survey 
1925 Newton Square East 
Mall Stop 730 
Reston, VA 22090 
(703) 860-7871 


The Data Center provides ac- 
cess to Landsat imagery, 
aerial photography acquired 
by U.S. Department of Inte- 
rior and aerial imagery ac- 
quired by NASA research 
aircraft and satellites. 

Over 5 million images and 
photographs can be accessed 
through the Data Center. 

The Center also provides 
training in the interpreta- 
tion and application of 
remotely s'insed data. EDC 
sponsors orientation sessions, 
workshops, courses and coop- 
erative demonstration pro- 
jects as part of its train- 
ing program. 

Applications Assistance 
Facilities contain microfilm 
copies of data archived at 
the EROS Data Center. Sci- 
entific personnel are avail- 
able for assistance in apply- 
ing data to a variety of 
resource and environmental 
problems and ordering data 
from EDC via remote computer 
terminals located at these 
facilities. 


EROS Applications 
Assistance Facility 
U.S. Geological Survey 
Geophysical Institute 
University of Alaska 
Fairbanks , AK 99701 
(907) 497-7487 
(Seattle operator will 
connect to Fairbanks 
number) 
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EROS Applications 
Assistance Facility 
HQ Inter-Anerlcan Geodetic 
Survey 

Headquarters Building 

Drawer 9 34 

Fort Clayton, CZ 


uses National National Cartographic 

Cartographic Informs- Information Center 

Ion Center (NCIC) U.S. Geological Survey 

507 National Center, 
Room l-C-107 
12201 Sunrise Valley Dr. 
Reston, VA 22092 
(703) 860-6045 

Eastern National Carto- 
graphic Information 
Center 

U.S. Geological Survey 
536 National Center 
12201 Sunrise Valley Dr. 
Reston, VA 22092 
(703) 860-6336 

Mid-Continent NCIC 
U.S. Geological Survey 
P. 0. Box 133 
1400 Independence Road 
Rolla, MO 65401 
(314) 364-3680 


NCIC collects and organizes 
descriptive Information 
about cartographic data from 
federal agencies, tells where 
they are located, ensures 
their availability and pro- 
vides ordering assistance. 

NCIC also provides profes- 
sional assistance In select- 
ing and Identifying the best 
cartographic data to solve a 
problem. The kinds of data 
which NCIC collects Informa- 
tion on Includes maps, charts, 
aerial and space Imagery, geo- 
detic control, digital data, 
cartographic publications and 
other survey data. NCIC also 
provides ordering assistance 
for aerial and satellite pro- 
ducts available from the EROS 
Data Center. 



Rocky Mountain NCIC 
U.S. Geological Survey 
Box 25046, Federal Center 
Mall Stop 504 
Denver , Colorado 80205 
(303) 234-2326 

Western NCIC 
U.S. Geological Survey 
345 Mlddlefleld Road 
Menlo Park, CA 94025 
(415) 323-8111, ext. 2426 
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National Space Technology 
Laboratories NCIC 
U.S. Geological Survey 
Building 3101 
NSTL Station, MS 39529 
(601) 688-3544 

Tennessee Valley Authority 
NCIC 

200 Haney Building 
311 Brood Street 
Chattanooga, TN 37401 
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Selected University Remote Sensing Programs or Laboratories 



School 


Remote sensing Facility/ 
Program 


Area(s) of Major 
Applications 


University of California 


Colorado State University 


Cornell University 


Georgia Instltue of 
Technology 


University of Georgia 


University of Idaho 


University of Kansas 


Remote Sensing Research 
Program 

School of Forestry and 
Conservation 
Berkeley, CA 97420 

Engineering Research Center 

Foothills Campus 

Fort Collins, CO 80S23 

College of Engineering 
Remote Sensing Program 
464 Hollister Hall 
Ithaca, NY 14850 

Remote Sensing Unit 
Georgia Tech 

Engineering Experiment Station 
Electromagnetic Laboratory 
Electro-optics Division 
Atlanta, GA 30332 

University of Georgia 
Department of Geography 
Athens, GA 30602 

Geology Department 
Geophotography and Remote 
Sensing Center 
Mosco, ID 83843 

Center for Research 
Remote Sensing Laboratory 
2291 Irving Hill Drive 
Lawrence, KS 60645 


Louisiana State University Remote Sensing and Image 

Processing Laboratory 
Louisiana State University 
Baton Rouge, LA 70903 


Forestry 
Agriculture 
Range management 
Water resources 


Multidisciplinary 


Multidisciplinary 


Multidisciplinary 


Multidisciplinary 


Geology 

Hydrology 


Land Use 
Agriculture 
Soil moisture 
Microwave 
Analog and digital 
optical systems 

Multidisciplinary 



University of Miami Remote Sensing Laboratory 

P. 0. Box 248003 
Coral Gables, FL 33124 


Meterology 

Oceanography 

Air and water pollution 

Water resources 
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University of Michigan 


University of Minnesota 


Mississippi State 
University 


Murray State University 


University of Missouri 
at Columbia 


University of Missouri 
at Holla 


University of Nebraska 


University of New Mexico 


North Carolina State 
University 


Oklahoma State 
University 


University of Oklahoma 


Remote Sensing Program 
University of Michigan 
Ann Arbor, Ml 48194 


Remote Sensing Laboratory 
College of Forestry 
St. Paul, MN 55108 

Mississippi Remote Sensing Center 
P. 0. Drawer FD 
Mississippi State, MS 39762 

Mid-America Remote Sensing Center 
Murray State University 
Murray, KY 42071 

University of Missouri at Columbia 
Geographic Resources Center 
240 Electro Engineering Building 
Columbia, MO 65211 

Remote Sensing Laboratory 
Department of Geological Engineering 
University of Missouri - Rolla 
125 Mining Building 
Rolla, MO 65401 

Remote Sensing Application 
Laboratory 
P. 0. Box 688 
Omaha, NE 68101 

Technology Applications Center 
Albuquerque, NM 87131 

North Carolina State University 
Department of Forestry 
P. 0. Box 5488 
Raleigh. NC 27650 

Center for Application of 
Remote Sensing 

405 Engineering South , 

Stillwater, OK 74078 

Department of Geography 
University of Oklahoma 
Norman, OK 73019 


Forestry 

Wildlife 

Insect and plant disa 
detection 
Land use 
Light reflection 
Energy flow modeling 
Geological prospectin 
Water quality 
Urban Mialyais 

Forestry 

Range management 

Hydrology 

Multidisciplinary 


Multidisciplinary 


Mul t id iacipl inary 


Mul t id Iscip linar y 


Lanu use and 
Wet lands analysis 


Multidisciplinary 


Multidisciplinary 


Multidisciplinary 


Multidisciplinary 


Oregon State University 
University 


Pennsylvsnis State 
University 


Purdue University 


University of South 
Carolina 

South Dakota State 
University 

Stanford University 

Middle Tennessee State 
University 


Texas A & M University 


University of Texas 


University of Washington 


Envlronnental Reisote Sensing 
implications Lab 
Corvallis, OR 97331 

Office for Remote Sensing of 
Earth Resources, Space 
Science and Engineering 
Laboratory 

319 Electrical Enginaerlng West 
University Park, PA 16602 


L^\RS 

1220 Potter Drive 

Purdue University 
West Lafayette, IN 47907 

University of South Carolina 
Computer Service Division 
514 South Main Street 
Columbia, SC 29208 

Remote Sensing. Institute 
Brookings, SD 57006 

Department of Applied Earth 
Science 

Remote Sensing Laboratory 
Stanford, CA 94305 

Geobased Information System 
for Tennessee 
Old Main Building 
Middle Tennessee State Univer- 

sity 

Murfreesboro, TN37130 

Remote Sensing Center 
Texas A & M Ikilversity 
College Station, TX 77843 

University of Texas at Austin 
Department of Geography 
Austin, TX 7S712 

Department of Urban Planning 
Rewte Sensing Applications 
Laboratory 
Mail Stop JO-40 
Seattle, WA 98195 


Multidisciplinary 


Multidisciplinary 


Computer analysis tech' 
niques 


Mult id isc Ipl Inary 


Multidisciplinary 


Geology 
Soil types 
Computer techniques 
Geobotany 

Multidisciplinary 


Multidisciplinary 


Multidisciplinary 


Land occupancy 
Environmental mapping 
and analysis 


APPENDIX A-3 

State Renote Sensing Coordinators* 


ALABAMA 

Mr. Walter Stevenson 
Plannnlng and Developnent Office 
Office of the Governor 
373A Atlanta Highway 
Montgomery, AL 36130 


ALASKA 

Mr. James R. Anderson 
Department of Natural Resources 
3001 Porcupine Drive 
Anchorage, AX 99501 


ARIZONA 

Mr. Mike Castro 
Information Resources Division 
162A West Adams 
Phoenix. AZ 85007 


ARKANSAS 

Mr. William V. Bush 
Geological Commission 
Department of Commerce 
3815 Roosevelt Road 
Little Bock. AF. 7220A 


C,\1.IF0RN1A 

Mr. Timothy Hays 
Office of Planning & Research 
lAOO - 10th Street. Room 156 
Sacramento, CA 9851A 


COLORADO 


DELAWARE 

Mr. David L. Hardin 
Department of Natural Resources 
and Environmental Control 
Box lAOl 

Dover, DE 19901 


FLORIDA 

Mr. William Kuyper 
State Topographic Office 
Department of Transportation 
Haydon Burns Building 
Tallahassee, FL 3230A 


GEORGIA 

Mr. Bruce Rado 

Environmental Protection Division 
Resource Assessment Program 
19 Martin Luther King. Jr.. Drive 
Southwest. Room AOO 
Atlanta, Georgia 3033A 


HAWAII 

Mr. Shoji Kato 

Department of Planning and Econmslc 
Development 
P.O. Box 2359 
Honolulu. HI 9680A 


IDAHO 

Mr. Kim Johnson 
Department of Water Resources 
373 West Franklin Street 
Boise. Idaho 83720 


Mr. Leonard Slosky 

Governor's Office ^Connecticut and Rhode Island do not 

136 Stste Capitol Building have contacts. 

Denver. Colorado 80203 
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ILLINOIS 

Mr. John A. Bishop 
Institute of Natural Resources 
325 West Adams Street 
Springfield, IL 62706 


INDIANA 

Mr. David Zumeta 
Forest Resource Planner 
State Planning Services Agency 
143 West Market Street 
Indianapolis, Indiana 46204 


IOWA 

Mr. Bernard Hoyer 
Iowa Geological Survey 
123 North Capitol 
Iowa City, Iowa 52240 


KANSAS 

Dr. Ed Martlnko 
KARS Program 
Space Technology Center 
University of Kansas 
Lawrence, KS 66045 


KENTUCKY 

Dr. Wally Dryden 

Department of Natural Resources and 
Environmental Protection 
Capital Plaza Tower 
Frankfort, KY 40601 


LOUISIANA 

Dr. Charles Harlow 
Remote Sensing and Image Processing 
Laboratory 
3418 CEBA 

Louisiana State University 
Baton Rouge, LA 70803 


MAINE 

Mr. James Conners 

Land Use Regulatory Commission 

State House 

Augusta, ME 04333 


MARYLAND 

Ms. Susan Alderman 
Department of Scate Planning 
301 West Preston Street 
Baltimore, MD 21201 


MASSACHUSETTS 

Dr. Robert L. Huguenln 
Remote Sensing Center 
Blalsdell House 
University of Massachusetts 
Amherst , MA 01003 


MICHIGAN 

Mr. Larry Folks 

Division of Land Resource Programs 
Department of Natural Resources 
Steven T. Mason Building 
Lansing, MI 48909 


MINNESOTA 

Mr. Don Yaegar 

State Planning Office 

101 Capitol Square Building 

550 Cedar Street 

St. Paul, Minn. 5510] 


MISSISSIPPI 

Mr. Paul E. Downing 
Research and Development Center 
P.O. Box 2470 
Jackson, MS 39205 
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KISSOURI 

Dr. Chris Johannsen 
Cooperative Extension Service 
214 Waters Hall 
University of Missouri 
Columbia, MO 65201 


MONTANA 

Mr. Thomas Dundas 
Department of Community Affairs 
1424 9th Avenue 
Helena, MT 59601 


NEBRASKA 

Dr. Rex Peterson 
Remote Sensing Center 
Institute of Agriculture and 
Natural Resources 
University of Nebraska 
113 Nebraska Hall 
Lincoln, NE 68588 


NEVADA 

Mr. Mike Nolan 

State Planning Coordinator's Office 
Capitol Building 
Capitol Complex 
Carson City, NV 89710 


NEW HAMPSHIRE 


NEW JERSEY 
Mr. Bob Mills 

Bureau of Planning & Automated 
Systems 

Department of Environmental 
Protection 
88 East State Street 
Trenton, New Jersey 08625 


NEW MEXICO 

Ms. Kate Wickers 

Department of Natural Resources 

Vlllagra Building 

Snta Fe, NM 87503 


NEW YORK 

Mr. John C. Harmon 
Department of Environmental 
Conservat Ion 
50 Wolf Road 
Albany, NY 12233 


NORTH CAROLINA 
Mr, Peter Lund 

Department of Natural Resources 
and Community Development 
P.O. Box 27687 
Raleigh, NC 27611 


NORTH DAKOTA 


f 

i 

i 

\ 



Mr. James F. McLaughlin 
Office of State Planning 
2-1/2 Beacon Street 
Concord, NH 03301 


Dr. Roland Mower 
Institute for Remote Sensing 
University of North Dakota 
Grand Forks, ND 58201 
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OHIO 

Mr. Gary Schall 
Remote Sensing Unit 
Department of Natural Resources 
Fountain Square 
Columbus, OH 43224 


OKLAHOMA 

Mr. Keith Vaughn 
Water Quality Program 
Oklahoma Conservation Division 
20 State Capitol 
Oklahoma City, OK 73105 


OREGON 

Department of Land Conservation 
and Development 
1175 Court Street, N.W. 

Salem, OR 97301 


PENNSYLVANIA 

Mr. Gary Peterson 
ORSER 

220 Electrical Engineering, West 
Pennsylvania State University 
University Park, PA 16802 


SOUTH CAROLINA 

Mr. Gerald R. Minlck 
use Computer Graphics 
2712 Middleburg Drive, Suite 104 
Columbia, SC 29204 


SOUTH DAKOTA 

Mr. Bill Ripple 
State Planning Bureau 
Capitol Building 
Pierre, SD 57501 


TENNESSEE 

Mr. Sam Pearsall 
Tennessee Heritage Program 
Department of Conservation 
2611 West End Avenue 
Nashville, TN 37203 


TEXAS 

Mr. David Ferguson, Director 
Information Systems and Services 
Texas Department of Water Resources 
P.O. Box 13087 
Austin, TX 78711 


UTAH 

Ms. Martha Smith 

Utah Geological Survey 

606 Blackhawk Way 

Salt Lake City, Utah 84108 


VERMONT 

Mr. Dennis Malloy, Chief 
Vermont Information Service 
State Planning Office 
Pavilion Office Building 
Monteplier, Vermont 05602 


VIRGINIA 

Mr. Warren Hypes 
Langley Research Center 
Code 325 

Hampton, VA 23665 


WASHINGTON 

Mr. Michael J. McCormick 
Planning & Community Affairs 
State of Washington 
400 Capital Center Building 
Olympia, Washington 98504 


VII-12 


c 


i^pendlx A-3 (continued) 


WEST VIRGINIA 


Dr. Peter Lessing 
Geological and Economic Survey 
P.O. Box 879 
Morgantown, WV 26505 


WISCONSIN 


Ms. Brenda Ragman 
Ecological and Environmental 
Planning Unit 

Department of Administration 
101 South Webster 
Madison, WI 57302 


WYOMING 


Mr. Collin Fallat 

Office of State Planning Coordinator 
State Capitol 
Cheyenne, WY 82002 
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APPENDIX B 

Major Sources of Existing Aerial and 
Satellite Remote Sensing Data 


C 

B-1 — Major Sources of Existing Aerial Photography 
B-2 — Major Satellite Sources of Remote Sensing Data 
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Major Satellite Sources of Reaote Sensing Data 
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Appendix B-2 (continued) 
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Appendix B-2 (continued) 
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